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* 
As part o f  the restructuring of the Federal Synthet i c  Fuel s Program , the DOE Gas i f i cation 

Demonstration Program wi l l  be d i s cont inued , and FY 1 98 1  fund ing ($45 . 4  mil l ion ) has been propo sed 
for rescission . Carry-over funds from past years wi l l  be used to continue final des i gn work 
through FY 1 98 1  for thi s joint project with the city of Memphis to design , bu i l d ,  and operate 
a med i um-Btu fuel gas demonstrati on p l ant . At the end of th i s  fis cal year , the admi nistrati on 
proposes to conc l ude direct DOE s u pport for the project . The project sponsor  has pro posed c on
t i nu i ng the p roject under incentives provided by the Synthet i c  Fu el s Corporati on .  
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FOREWORD 

Th i s  F i nal  Env i ronmental Impact Statement ( FE IS )  i s  i ssued by the U . S .  Department of Energy 
( DOE ) i n  accordance w i th DOE's g u i del i nes publ i shed i n  the Federal Register on March 28 , 1 980 
( 45 FR 20694 ) , for compl i ance w ith  the Nat i onal Envi ronmental Pol i cy Act (NEPA) as i mpl emented by 
regul at ions  promu l gated by the Counc i l  on Envi ronmental Qual i ty (40 CFR Parts 1 500- 1 508 , November 
1 978 ) .  

As part of the restructur i ng of the Federal Syntheti c  Fuel s Program , the DOE Gas i fi cat i on Demon
stration Program wi l l  be d i sconti nued , and FY 1 981 fund ing  ( $45 . 4  mi l l i on )  wi l l  be proposed for 
resc i s s i on .  Ca rry-over funds from past years w i l l  be u sed to conti nue f i nal  des i gn work through 
FY 1 981  for th i s  j o i nt project with  the c i ty of Memph i s  L i ght ,  Gas and Water D i v i s i on ( MLGW) to 
des i gn ,  bu i l d ,  and operate a medi um-BTU fuel gas demonstrat ion pl ant . At the end of t h i s  f i scal 
year ,  the admi n i strat ion  proposes to conc l ude d i rect DOE support for the project . The project 
sponsor has proposed cont i n u i ng the project under i ncenti ves prov i ded by the Synthet i c  Fuel s 
Corporation  ( SFC ) . Whether or not DOE cont i nues its  i nvol vement i n  the project ,  MLGW i ntends to 
carry out the mon i to r i ng and m it i gati on measures descr i bed i n  the EIS , except those spec i f i cal l y  
descri bed as be i ng a DOE respon s i bi l i ty .  Add i t ional l y ,  wh i l e  the S F C  i s  not requ i red by statute 
to cons i der env i ronmental factors in i ts sel ect i on of projects , it has the author i ty to gather 
envi ronmental data on proposed projects and the obl i gation to cons i der in i ts annual report to 
the Congress and the Presi dent envi ronmenta l i mpacts of the Corporat ion ' s  gener ic  programs and 
deci s i on s .  

The proposed action w i l l  not requ i re the open i ng o f  a ded i cated coa l mi ne or  s i gn i f i cant expan
s i on of exi st ing mi nes to supply the necessary feed coal . Therefore , i mpacts at spec i f i c  mi nes 
are not addressed i n  thi s statement . However ,  because reg i onal m i n i n g  i mpacts w i l l  i ncrease 
i ncremental l y  as a resu l t  of thi s project ,  these are d i scussed generi ca l l y and on a reg i onal 
bas i s  in Sect . l . 4 . 6 . 2 .  

To comply  with  the requ i rements o f  NEPA , DOE i s  i ss u i ng t h i s  FEIS based o n  the best ava i l ab l e  
i nformat ion before any dec i s i on i s  made to proceed w i t h  major deta i l ed des i gn efforts and to 
corrmence construction  of the MLGW fac i l i ty .  Ut i l i z i ng a t i er i ng approach , DOE w i l l  perform 
suppl ementary NEPA rev i ews as necessary to address s i gn i f i cant envi ronmental i mpacts not w ith i n  
the scope o f  th i s  FEIS . For examp l e ,  further NEPA rev i ew wou l d  be req u i red i f  envi ronmental ly  
s i gn i fi cant new i nformati on rel evant to  the  se lect ion of env i ronmenta l control equi pment ar i ses 
a s  a resu l t  of further des i gn efforts . 

As an i n i t ia l  step i n  the NEPA process , MLGW at DOE ' s  d i recti on conducted a one-year base l i ne 
mon i tor ing  program at the proposed s i te and prepared and submi tted an Envi ronmental Report ( ER ) . 
The ER prov i ded DOE w ith  deta i l ed i nformati on on the proposed project and the envi ronment i n  
wh i ch i t  wou l d  be p l aced . The DOE has rev i ewed thi s E R  and ver if i ed the data . I nformation from 
the ER was used i n  prel im inar i l y  i dent i fyi ng  key i ssues for deta i l ed analys i s .  Ref inement of 
these i ssues resul ted from the publ i c  scop ing  meeting  hel d by DOE in Memph i s  on J une 6, 1 97 9 .  

The ER ,  together w i th the data el i c i ted from the publ i c  scop ing  meeti ng and add i t i onal  data 
col l ected and i ndependently anal yzed by DOE and i ts contractor ,  Oak R i dge National Laboratory ,  
were uti l i zed i n  the preparation of a Draft Env i ronmental Impact Statement (DE IS ) .  That document 
( DOE/ E I S-007 1 D )  was f i l ed with the EPA on October 24 , 1 980 , and a not i ce of avai l ab i l i ty was 
publ i shed in the Federal Register on October 3 1 , 1 980 . Federal , state , and l ocal agenc ies  and 
groups and i ndi v i dual s w ith known i nterest in th i s  proposed acti on were suppl i ed cop ies  of the 
draft statement and were requested to comment on i ts contents . Copi es of the statement were 
al so prov i ded to other i nterested parties on request.  Add i t i onal l y ,  the opportun i ty to corrunent 
on the draft statement was prov i ded at a publ i c  hear ing  conducted i n  Memph i s ,  Tennessee , on 
December 3 ,  1 980 . The corrvnent peri od ended December 1 5 , 1 980 . The FE I S  i nc l udes rev i s i ons where 
appropri ate i n  response to the substanti ve comments recei ved dur ing  the publ i c  co111Tient peri od . 
The FE IS  a l so i ncl udes rev i sed i nformation resu l t i ng from the avai l ab i l i ty of updated data 
recei ved after i ssuance of the DE I S .  However ,  th i s  rev i sed data does not  s i g n i f i cantly a l ter 
the projected i mpacts descri bed in the DE I S .  
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The format of thi s Env i ronmental Impact Statement fo l l ows the suggested format i n  the CEQ Reg u l a 
tions . Secti on l documents the purpose of the proposed demonstration pl ant,  the need for i t ,  
and i ts current statu s .  Al so i nc l uded i n  Sec t .  l i s  a d i scuss i on o f  the potentia l  cumu l ati ve 
envi ronmental i mpacts associ ated wi th a mature i ndustry of i ndustr ia l  fuel gas p lants. Sect ion  2 
descri bes the proposed acti on a nd a l ternati ves to i t ,  focus i ng on pos s i bl e  pl ant des i gns , fates , 
s i te s ,  and timi ng for the project . Th i s  section al so summari zes the impacts of the project on 
the envi ronment and compares these impacts at each of the a l ternative s i tes . Section  3 l ays out 
i n  deta i l  the cri tical  features of the potentia l l y  affected envi ronment at each of the al terna
t i ve s i tes . Section  4 ana lyzes the envi ronmental consequences of the proposed action at the 
proposed s i te and a l ternati ve s i tes during  both the construction  and operati onal phases of the 
project .  Section  4 addi ti onal l y  d i scusses the  al ternative fates �f  the  proj ect .  Sect ion  5 
presents the names and profess i ona l qua l i fications of the persons respons i bl e for prepari ng the 
FE I S .  Fi nal l y ,  Appendi x  A presents conments recei ved on the Draft Envi ronmental Impact State
ment and DOE ' s responses , Appendi x  B provi des important data used in the ana lys i s ,  and Appendi x  C 
descri bes the assessment methodo l og i es on  whi ch  the conc l u s i ons of the report are based . 
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SUMMARY 

l .  I NTRODUCT ION 

Th i s  F i nal Env i ronmental I mpact Statement ( FE I S )  has been prepared by the U . S .  Department of 
Energy ( DOE )  to assess the env i ron mental i mpacts of a proposed DOE action* l eading to the 
constructi on and operation of a medi u m-Btu Industrial  Fuel Gas Demonstrati on Project ( I FGDP ) , the 
cost to be shared with  the Me mphi s L i ght ,  Gas and Water ( MLGW ) D i v i s ion  of the c i ty of Memp h i s .  
The proposed faci l i ty wou l d  uti l i ze 3 1 55 tons/d o f  h i gh-su l fur  coal and produce fuel gas for 
l ocal p i pel i ne d i stri but i on to i ndustrial custo mers . Thi s FEIS  has been prepared i n  accordance 
w ith DOE ' s g u idel i nes ( 45 FR 20694 , March 28 , 1 980)  for compl i ance with  the Nati onal Envi ron
mental  Pol i cy Act ( NEPA ) as i mp l e mented by regul ations pro mu l gated by the Counc i l  on Envi ron
mental Qual i ty ( 40 CFR Parts 1 500- 1 508 , Nove mber 1 978 ) . 

2 .  DESCRIPT ION OF  THE PROPOSED ACT ION 

On January 28 , 1 976 , DOE publ i shed a request for proposal RFP-E (49- 1 8 ) -2043 enti tl ed "Fuel Gas 
Progra m. " Fro m the respondents to th i s  request , two competi ng proposal s were accepted , the MLGW 
proposed proj ect and a proposed W. R. Grace and Company proj ect to produce medi u m-Btu gas as a 
feedstock for an a mmonia  producti on faci l i ty .  O n  February 2 2 ,  1 980 ,  DOE announced the sel ection 
of the MLGW project for conti nued DOE support i n  the i ndustr ia l  fuel gas area . DOE a l so announced 
that W. R. Grace and Company had wi thdrawn from the competi tion  but wou l d  be awarded a contract 
to begi n  the eval uation of an i nd i rect l i quefacti on faci l i ty capabl e of proces s i ng approxi matel y 
25 , 000 tons/d of coal i nto approxi mately  50 , 000 bbl /d of methano l /gasol i n e .  If the MLGW de monstra
tion phase i s  successfu l , i n  accordance w ith a 20-month operation program, there i s  a contractual 
prov i s i on whereby MLGW may purchase the U . S .  govern ment equ i ty i n  the faci l i ty .  Because of 
uncerta int ies i n  future fundi ng as wel l as uncertai nties i n  pl ant l i feti me after comp l eti on of 
the demonstration phase , th i s  FE IS  consi ders the env i ron mental consequences of al ternative acti ons , 
i ncl ud i ng del ayed action and no act ion ,  al ong with  al ternati ve fates , i nc l ud i ng conti nued 
operati on , moth-bal l i ng , and decommi s s i on i n g .  

2 . 1  Process description 

The proposed MLGW fuel gas demonstration project wi l l  use the U-gas process devel oped by the 
Insti tute for Gas Technol ogy ( I GT ) to produce approxi mately  620 MW ( 50 x 1 0 9 Btu/d )  of gas . The 
pl ant wi l l  i ncl ude three operating  gasi fi ers and one spare . The major portion  of th i s  energy 
[570 MW ( 46 . 2  x 1 09 Btu/ d ) ]  wi l l  be in the form of fuel gas [nomi nal heating va l ue of 1 1 1  . l  ± 
1 1  . l  kJ/ m3 ( 300 ± 30 Btu/scf) ] del i vered to i ndustri al customers v ia  a p i pel i ne d i stri buti on 
sys tem. The rema i nder wi l l  be del i vered as p i pel i ne  qual i ty gas i n to the Memphi s natural gas 
d i str i bution  syste m to generate gas credi ts for the p l ant .  These cred i ts can be wi thdrawn as 
necessary .  

I n  the U-gas proces s ,  crushed coal i s  dri ed and fed to the gasifier  and fl u i d i zed wi th a n  oxygen
stea m mi xture at an operati ng temperature of l 025°C ( 1 875° F ) . F i nes el utri ated fro m the fl u i d i zed 
bed w i th the raw fuel gas are returned to the gas i fi er through external cyc lones . The ash 
aggl o merates from the gasifier drop i nto a water-fi l l ed hopper in  which  they are quenched by a 
c i rcul ating strea m and subsequently wi thdrawn fro m  the hopper i n  the form of a water s l urry .  The 
hot , raw fuel gas i s  parti al l y  cool ed i n  a waste heat bo i l er and fed to a venturi scrubber for 
re moval of a111Tion i a ,  hydrogen sul f ide ,  and coal dust.  The fuel gas i s  then compressed to 1. 34 MPa 
( 1 95 ps i g )  and treated i n  a Sel exol aci d-gas absorpt ion process to re move organ ic  sul fur  compounds 

* As part of the restructuring of the Federal Synthetic Fue l s Progra m, the DOE Gas i fi cation 
Demonstration Program wi l l  be d i sconti nued , and FY 1 981  funding  ( $45 . 4  mi l l i on )  has been proposed 
for resci ss ion .  Ca rry-over funds fro m  past years wi l l  be used to conti nue fi na l  des i gn work 
through F Y  1 981  for thi s jo i nt  project wi th the c i ty of Memph i s  to des i gn , bui l d ,  and operate 
a medi um-Btu fuel gas demonstration p l ant .  At the end of th i s  fi scal yea r ,  the admi n i s tration  
proposes to  concl ude d i rect DOE  s upport for the  project .  The  project sponsor has  proposed con
t i n u i n g  the proj ect under i ncenti ves provi ded by the Synthetic Fuel s Corporation . 
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and the rema 1 n 1 ng hydrogen su l fide . The ac i d  gas conta i n i ng hydrogen su lfide is fed to a Cl aus 
un i t .  The ta i l -gas fro m the Cl aus u n i t  is processed in a Beavon-Stretford ta i l -gas treati ng 
u n i t ,  and the vent gas goes to the atmosphere. The pur if ied gas fro m the Sel exo l uni t goes to 
d i stri bution or convers ion  to p i pel i ne qual i ty gas . 

2 . 2  S i te descript ion 

The proposed s i te for the MLGW fac i l ity is l ocated approximatel y 1 3  km (8 mi l es )  west-southwest of 
downtown Memphi s ,  Tennes see , on a fl oodpl a i n  peninsul a adjacent to Lake McKel l ar and 1 .2 km 
( 4000 ft) east of the M i s s i ss i ppi Ri ver . The s ite ' s  boundari es enco mpass 54 ka ( 1 34 acres ) of 
l and wi th i n  S hel by County and the c i ty of Memphis , Tennessee . The  s i te is owned by MLGW and i s  
zoned for heavy i ndustry but i s  not currentl y i n  productive use . The area surrounding the s i te 
i s  rural i n  c haracter with some heavy i ndus try . 

W i nds are fai rl y  br i s k  i n  the Me mph i s  area , averagi ng 1 4 . 8  km/ h  ( 9 . 2  mph ). Preci p i tation i s  
abundant ,  averagi ng 1 24 . 7  c m  (49 . 1  i n . )  annua l l y ,  a n d  i s  even l y  d i stri buted throughout the yea r .  
A i r  qual i ty o n  the s i te i tsel f h a s  not been monitored . Al l o f  Shel by County has been c l a s s i fi ed 
by EPA as a nonatta i n ment area for ozone , whereas metropol i tan Memphi s is c l assi fied as a non
attai nment area for carbon monoxide.  Pres i dents I s l and , l ocated across Lake McKel l ar fro m the 
proposed s i te ,  is desi gnated as nonattai nment for tota l suspended parti cul ates ( TSP) .  Mon i tor
i ng studi es performed by MLGW at  l ocati ons where the a i r  qual ity impacts of the pl ant are l i ke ly  
to  be  greatest found better a ir  qual i ty than  the  EPA  des ignations imp l y .  

T h e  proposed s i te ( the Al l en s i te)  l i es i n  the 1 00-year fl oodpl a i n  near the confl uence o f  the 
Mi s s i s s i pp i  Ri ver and La ke Mc Kel l ar ,  The s ite frequently i s  submerged when the Mi s s i s s i pp i  i s  
a t  fl ood stag e .  Du ri ng the 1 00-year a n d  project-des i gn fl oods , the ex i sting  s i te wou l d  be 
i nundated by 7 and 1 0  m of water respec ti ve ly .  An a l l uv ia l  aqu i fer underl ies the s i te .  The 
pri nc i pal  aqui fer in the regi on i s  the 500-ft sand that suppl i es a l l of the water needs of the 
c i ty of Memph i s ;  it wou l d  be the source of water for the proposed pl ant . 

Throughout the vast watershed of  the Mi s s is s ippi Ri ver , i ndustr ia l , urban , and agri cu l tural 
effl uents cause l ocal i zed water qua l i ty degradati on . These probl ems are reduced i n  severity , 
however , by the Mi s s i s s i pp i ' s  enormous d i l ut ion capaci ty .  The qual ity of the r i ver ' s  water i n  the 
v i c i n i ty of Me mph i s  is i nferior  to the water qual i ty upstrea m and downstrea m from the c i ty .  
Th i s degradati on i s  the resu l t of urban and i ndustr i a l  sources o f  pol l ution i n  the Memphi s area . 
These sources i nc l ude the Maxson Wastewater Treatment Fac i l i ty near the Al l en s i te ,  wh i c h  con
s i stently fai l s  to meet Federal and State effl uent standard s .  Lake McKel l ar water qual i ty 
h i stori cal l y  has been poor ,  a l though substant i a l  ga i ns have been made i n  the l ast  ten years i n  
control l i ng effl uent d i sc harges i nto the l ake . Groundwater i n  the area fa i l s  to meet EPA 
standards for secondary dri n k i ng water because of excessive  i ron and manganese content . 

A basel i ne mon i tori ng program was i n i ti ated i n  1 978 to sampl e bi ota i n  the Mi s s i ss i ppi Ri ver and 
Lake McKel l ar near the Al l en s i te .  Most o f  the fi sh spec i es encountered were warm water , rough  
and forage spec i es such as the g i zzard shad . On l y  a smal l nu mber of sport fish  were fou nd i n  
the ri ver , al though sport spec i es , such as l argemouth bass , channel catfish ,  sunfish , and crapp i e ,  
seemed somewhat more preva l ent i n  the l ake . These mon i tor ing studies d i d  not encounter any 
spec ies  i nc l uded on the l i st of threatened and endangered spec i es ma inta i ned by the U . S .  F i s h  
a n d  Wi l d l i fe Servi ce ( USFWS ) a n d  the State o f  Tennessee . 

The proposed s i te i s  l ocated on the fl oodpl a i n  of the Mi s s i s s i pp i  Ri ver and i s  u nderl a i n  by 
approximate ly  46 m ( 1 50 ft) of sand and gravel al l u v i um .  Surface el evations over most o f  the 
area are about 61  m ( 200 ft), a l though  a d i ke and a mounded dredge spo i l  on parts of the s i te 
are at an el evation  of about 65 m ( 2 1 5 ft). The s i te is l ocated in sei smi c r i s k  zone 3 ,  a zone 
in wh i c h  major  destructive earthquakes may occu r .  Soi l s  o n  the Al l en s i te are s il ty t o  sandy 
and are wel l to excessi vely dra i ned . 

The s i te i s  currently owned by MLGW a nd i s  zoned for heavy i ndustria l  use . I t  i s  covered by 
bottoml and forest and meadow and , u nt i l  recent ly ,  was used by the U . S .  Army Corps of Engi neers 
for the annual d i sposal of dredge spo i l  from the La ke McKel l ar barge channel . Near the s ite 
are the Al l en Generati ng Pl ant , the T .  E .  Maxson Wastewater Treatment Fac il i ty ,  wooded bottom
l ands , and agri c u l tural f ie l ds on wh i ch the pri nc i pal  crop i s  soybeans . The T .  0 .  Ful l er State 
Park and the adjo i n i ng  Chucal i s sa Ind ian  Vi l l age are recreationa l  areas about 2 km east-southeast 
of the proposed s i te .  Severa l existing  and pl anned i ndustr ia l  parks are l ocated near the 
proposed s i te ,  i nc l uding  the Pres i dents I s l and Co mpl ex , the Pi dgeon I ndustr i al Area , and the 
Ri vergate I ndustr ia l  Co mp l ex .  In 1 97 4 ,  47% of the l and i n  Shel by County was in agricul tural use . 
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The area to be affected on and near the proposed s i te cons i sts of approxi mately  43 ha ( 108 acres ) 
of medi um-age fl oodpl a i n  forest,  1 6  ha (40 acres ) of meadow, and 4 ha ( 1 0  acre s )  of nonvegetated 
l and and water area . The fl oodpl a i n  forest is domi nated by bl ack wi l l ow .  More mature botto m
l and forest , wh i ch i s  domi nated by box-el der and sugarberry, occurs i n  several areas w ith i n  
3 km o f  the s i te .  

About 28  ha ( 70 acres ) of t he  fl oodpl a i n  forest on the s i te i s  consi dered by the USFWS to  be  l ow
to med i u m-qual i ty wetl and because of l ow food avai l abi l i ty for wi l dl i fe .  Thi s l ow qual i ty 
resul ts , at l east i n  part , fro m  prev i ous  depo s i ti on of sedi ments from dredge spo i l s .  

I mportant wi l dl i fe i n  the area of the s i te i nc l ude bobcats , cottonta i l  rabb its , whi te-ta i l ed 
deer ,  racoons , swa mp rabb i ts ,  wi l d  turkeys , Ameri can kestrel s ,  marsh hawks , Mi ss i s s i pp i  ki tes , 
s i x- l i ned racerunners , and others . No Federa l l y  l i sted threatened or endangered spec i es are 
l ocated i n  the i mpact area of the project.  The Mi s s i s s i pp i  ki te ,  a State- l i sted endangered 
spec i es , uses the s i te area for fora g i ng during  the breedi ng sea son but does not nest at the 
s i te .  F i ve other spec i es of threatened or other spec i a l  status on the Tennessee spec i es l i st 
occur on the s i te .  

The 1 980 popu l at i on o f  Shel b y  County ,  Tennessee , i s  esti mated to be 772 , 523 . The c i ty o f  Me mp h i s  
wi th a n  est i mated 1 980 popu l ation of 644 , 838 i s  one o f  the 2 0  l a rgest c i ti es i n  the Un i ted 
States . Shel by County and Me mphi s are l ocated i n  the Me mph i s  Standard Metropol i tan Stati st ical  
Area ( SMSA ) , wh i c h  ha s a total esti mate d  1 980 popul ation of 927, 772 . The c i v i l i an l abor force 
wi th i n  the SMSA i s  41 7,045 of wh i ch 35 1 , 908 are l o cated i n  She l by County .  Unemp l oyment i s  
around 6% . Med ian  i nco me i n  Shel by County i s  esti mated to be $1 2 , 428 . 

The capaci ti es of both publ i c - and private-servi ce sectors permi t  some expans i on i n  de mand 
wi thout creating  i mpacts such as the need for new revenues , the decl i ne in the qual i ty of ser
v i c e ,  or the need for new devel opment . Res i dent ia l  cho i ces are d i verse and fabundant . Ra i l  
trans portation to the i mmedi ate v i c i n i ty o f  the s i te ex i sts . Access roads d i rectly to the 
s i te need some upgradi n g  or traffi c-control i mprovements to meet any projected i ncreases i n  
de mand . 

3 .  P URPOSE OF THE PROPOSED ACTION 

The purpose of the proposed project i s  to demonstrate the proposed process as a v i ab l e  and com
pet i t i ve sol ut ion for meeti ng the nati onal demand for al ternative  energy sources to reduce o i l  
i mports . Operation of the demonstration pl ant shou l d  prov ide the i n formation  requ i red to mi n imize  
tech n i cal  and  econo mi c  r i s k ,  confi rm the  effecti veness of env i ron mental control systems , and 
encourage the trans i tion  to commerc i a l i zati on . 

The techn i cal feas i bi l i ty of the process has been proven by the operation  of the p i l ot-sca l e  
fac i l i ty ,  the I GT U-Gas Pi l ot Pl ant at Chi cago , I l l i no i s .  Al though th i s  faci l i ty has prov i ded 
i nformation necessary for the sca l e-up  of the process equ i pment; a number of areas of techn i ca l  
uncertai nty are  sti l l  associ ated w ith  t he  constructi on a nd  operation of a corrmerci a l  faci l i ty 
wi th suff i c i ent capaci ty to be economical l y  vi abl e .  These areas o f  uncertai nty cannot be ful l y  
resol ved by the operati on of  p i l ot-sca l e  fac i l i ti e s .  By prov id i ng for testing  and production  
under commerc i a l  cond i t ions , a demonstrati on . pl ant can  mi n i mi ze the techn ical  and economi c  ri s ks 
associ a ted wi th construction of the fi rst co mmerci a l  pl ant, Al s o ,  by prov id i ng an opportun i ty 
for des i gn of the commerci a l -capaci ty fac i l i ty based on mon i toring  and control equ i pment 
eval uation during  i ts operati on , the demonstration p lant  can s i g n i fi cantly reduce the envi ron
menta l  ri sks associ ated with co mmerc i a l i zat ion .  

4 .  NEED  FOR THE PROPOSED ACTI ON 

The Uni ted States has l arge resources of coal , oi l shal e ,  and other materi al s that may be used 
through syntheti c  fue l s  production .  Econo mi ca l l y  produci bl e ,  h i g h-grade o i l  sha l e  resources al one 
have been est i mated as adequate to provide more than 67  x 1 0 9 m3 ( 4 1 8  x 1 09 bbl ) of synthet i c  
o i l  - more than the reserves of the enti re Mi dd l e  East ;  the amount of coal ava i l abl e for conver
s i on is suffi c i ent to provi de the nation ' s  requi rements for el ectr i c i ty ,  transportation , and 
i ndustr i a l  needs for a ful l century .  

Construction and operation  of th i s demonstration  project shou l d  a l l ow reso l ution  of a n umber o f  
major uncerta i nties  associ ated wi th the marketi ng , d i str i buti on , and the i nsti tuti onal arrange
ments requi red for the production and use of med i u m-Btu ga s .  Al so , the project wi l l  demonstrate 
advanced gas i fi cat ion technol ogy that shou l d  resul t i n  a s i gn i fi cant i mprovement i n  the nati on ' s  
posture to convert coal i nto i ndustr ia l  fuel gas or to produce synthe s i s  gas requ i red for i nd i rect 
l i q uefaction and for the manufacture of chemi cal s .  
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The U-gas med i u m-Btu process shoul d demonstrate sati sfactory ash  formati on and re mova l from the 
bed with mi ni mu m  carbon content . In a d d i ti on ,  the cycl one system wi l l  recover fi ne parti c l es 
el utr i ated from the bed and  wi l l  recyc l e  the part ic l es back to the gas if ier for conversion  and 
thereby pro mote h i g h  process effici ency . The gas pur i fication system wi l l  work at a h i g h  l evel 
of pol l utant remova l ,  pro duc i ng acceptably l ow l evel s of conta mi nants i n  the waste strea ms . 
Process control systems and  i nstru ments wi l l  demonstrate the capabi l i ty to ma i nta i n  cr it ical 
para meters such a s  the bed temperature at the l evel for aggl omerati ng ash re mova l whi l e  com
ponents and  materi a l s  funct ion i n  corrosive  and eros i ve h i g h-temperature service . 

5 .  COMMERCIAL I ZATI ON POTENTIAL 

Further expans i on of the U-gas progra m to a l evel of a mature co mmerc ia l  i ndustry may l i ke ly  
resu l t  i n  reg i onal i mpacts on a ir  qua l i ty ,  water qual i ty and  ava i l ab i l i ty ,  sol i d  waste d i s posal , 
soci oeconomics , and  l and use .  These reg i onal i mpacts were exa mi ned gener ical ly  to provi de 
progra mmatic esti mates of the c umul ative  effect of na ti onal co mmerc ia l i zation . To faci l i tate 
th i s  exa mi nati on a hypothetical scenario  was devel ope d ,  whi ch postu l ates the nu mber of p l ants 
and general candi date l ocations  for the p l a nts . 

The commerc i a l i zation of the med i u m-Btu gas (MBG ) progra m wi l l  most l i ke ly  occur i n  regi ons of 
the country i n  or near urba n ,  i n dustri al i ze d  area s that have reasonabl e access to coa l f ie lds  
a n d  an adequate water supp ly .  Once the hypothetical l ocati ons were sel ected , the  aggregate 
reg ional envi ronmenta l  i mpacts were esti mated , based on a l gor ithms that provi ded a mecha n i s m  
for transl ati ng the i nput/output characteri stics  o f  the Memphi s pl ant i nto characteri stics  of 
the reg i onal ly  l ocated pl ants . 

The analysi s i n d i cated that p l ants s i mi l ar  i n  des i gn and  s i ze to the proposed Memph i s  faci l i ty 
cou l d  be l ocated i n  reg ions  throughout the Un i ted States , wi th l i ttl e env i ronmenta l  degra dation 
occurri ng i f  certa i n  s i t i ng precepts were consi dered.  Wi th reasonabl e care in sel ecti ng s i tes 
for co mmerc ia l  MBG fac i l i ti es and  w ith proper engi neer ing des i g n ,  cumu l at ive i mpacts fro m a 
mature i n dustry shou l d not represent s i gn if icant changes i n  basel i ne envi ron mental con d i ti ons 
such as a i r  and water q ual i ty ,  sol i d  waste d i sposal , l and use, or commun ity fac i l i ties  and  
servi ces . The exact mag n i tu de of such i mpacts woul d depend on the eventua l s i te sel ect ion 
process and  on the spec if ic  l ocation of i nd i vidual  gas i fication pl ants . 

6 .  ENVI RONMENTAL IMPACTS RESULTI NG FROM THE PROPOSED ACTI ON 

6 . 1  Ai r qual i ty 

Veh i c l e  exhaust and fug i t i ve dust emi ss i ons dur i ng constructi on shou l d  have a sma l l  short-term 
a dverse effect on a mbi ent a i r  qua l i ty i n  the area of the s i te .  Ground- l evel pol l utant concentra
t ions resu l ti ng from veh ic l e ex hau sts , however , are bel ow amb ient a i r  qua l i ty standar d s .  I n  
a d d i t i on ,  most of t he  fug i t i ve d u st  emi ss i ons shoul d be  control l ab l e  s i nce t he  fi l l  materi a l  
wi l l  b e  kept wet . 

During  the operational  phase of the project , criteria  pol l utants emi tted fro m the faci l i ty 
i nc l ude TSP , sul fur  d i ox i d e ,  oxi des of ni trogen , carbon monox i de and hydrocarbon s .  Coa l dust 
emi ss i ons shoul d not be s i g n i ficant beyond 1 00 m ( 330 ft) fro m the pl ant under typ ical meteoro
l og ica l  con d i ti ons , a l though strong w i n d s  wou l d  carry these dust parti cl es farther . Su l fur 
d i ox i de e mi ss i ons duri ng rout i ne operati on shou l d not resul t in v io l ations of a i r  qual i ty 
stan dards . Nonroutine emi s s i ons ( such as d ur ing p lant startup and e mergency venti ng ) shou l d  be 
h i gher but are not expected to v i ol ate a i r  qual i ty standards .  Ni trogen d i ox i de emi s s i ons are 
l i kel y to have negl i g i b l e  effects on a i r  qual i ty .  Hydrocarbon e mi ss i ons wi l l  be control l ed by 
the control l ed combustor and  fl are .  In  the unl i ke ly  event o f  fl are fa i l ure dur i ng upset con
d i ti ons , severe emi ss i ons of CO and H 2S coul d occur . 

6 . 2  Hyd rol ogy 

S i nce the Al l en s i te i s  l ocated wi th in  the Mi ss i ss i pp i  R i ver fl oodpl a i n  and  subject to annual 
fl ood i n g ,  the s i te can be u sed for the project only if i t  is f i l l ed above fl ood l evel . Current 
pl ans i nc l ude ra i s i ng the s i te by a s  much as 9 m ( 30 ft ) to protect the project from f lood 
hazards . Th i s  action wi l l  reduce the fl oodpl a i n 's temporary water storage capac ity .  The 
resu l t  of the fl oodpl a i n  modi ficati on i s  a s mal l but unavo idabl e i ncrease in fl ood el evati ons 
in La ke McKel l a r  al ong the Ens l ey Levee and the southern edge of Presi dents I s l and . The a dded 
ri s k  of fl ood damage caused by the project i s  q u i te smal l ,  however , s i nce fl ood protecti on 
structures a l ready i n  p l ace shou l d  prov ide  adequate protecti on aga i nst the i ncreased fl ood 
el evati ons . 
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Groundwater i s  ava i l abl e i n  s uffi c i ent quanti t ies  to supply the construction and operation 
needs of the proj ect wi thout reduci ng water avai l abi l i ty to other users . At the same ti me ,  the 
qual i ty of the groundwater in the a l l uv i a l  aqu i fer cou l d  be compromi sed by runoff from the 
p l ant ' s  coal storage and so l i d waste d i sposal area s .  These areas are bei ng des i gned to mi n i mi ze 
th i s ri s k  - incl ud i ng i nsta l l ation  of i mpermea bl e l i ners ,  thoroug h  compaction of the ground 
beneath the l i ners ,  and u se of mon i tor ing systems to detect potenti a l l y  harmfu l seepage .  

6 . 3  Su rface water qual i t y  

Construction impacts o n  the water qual i ty o f  the Mi ss i ss i ppi  Ri ver cons i st pr i mari l y  o f  l oca l i zed , 
s hort-term pertu rbations  (turbi d i ty ,  i ncrea sed l evel s of so me chemical s ,  and i ncreased oxygen 
demand of sed i ments ) resu l t i ng from dredg i ng . La ke McKel l ar may be adversely affected by s i te 
preparati on operations  ( bu i l du p  and grading )  and product gas p i pel ine  co nstructi on because of 
i nfl owi ng sedi ment and perhaps ammonia in dredge fl u i ds . The barge turn i ng bas i n  may suffer 
impacts fro m dredg i ng ,  s i mi l ar to those descri bed above . 

Wastewater d i scharge to the Mi s s i s s i pp i  River wi l l  be a potent ia l  i mpact occurr i ng dur i ng 
demonstration p l ant operat ion .  With  d i l ution  of the wastewater i n  a m ix i ng zone , the impact to 
ri ver water qual i ty wou l d  be s ma l l  i ncremental l oadi ngs  of those consti tuents for wh ich  ambi ent 
concentrations exceed water qua l i ty cr iteri a  for water uses for wh ich  the affected reach of the 
r i ver i s  c lass i fi ed .  These uses do not i nc l ude domest ic  use .  Wastewater d i scharge wi l l  be 
permi tted under the Nat iona l Po l l utant Di scharge El i mi nation System ( NPDES ) , adm in i stered 
j o i n tl y  by the Tennessee De partment of Publ i c  Hea l t h ,  Water Qual i ty Di v i s i o n ,  and the U . S .  
Envi ronmental Protection  Agency. Outs i de o f  the mi x i ng zone , operational impacts from wastewater 
d i scharge i n to the Mi ss i ss i pp i  Ri ver are ant ic i pated to be mi nor .  Coal spi l l ages and i ncreased 
turb id i ty may s i g n i fi cantly reduce water qua l i ty i n  thi s s mal l area due to barge traffic  i n  
Lake McKel l ar ' s  turning  bas i n .  Per iodic  mai ntenance dredg ing  may resu l t  i n  short-term pertur
bations i n  th i s  same area . 

6 . 4  Aquatic eco l og y  

Aquatic  habi tat may be e l i mi nated o r  modi fi ed by a l l  construction acti v i t i es (dredgi ng , i nsta l l a
t ion of wastewater d i scharge structures and product gas and water supply p i pel i nes , s i te prepara
tion , and barge dock constructi on ) .  There wi l l  be l oss  and degradation of med i u m-qual i ty 
aquati c  habi tat i n  the turni ng bas i n  i n  Lake McKel l ar .  

Outsi de o f  the mi x i ng zone ,  operational i mpacts fro m wastewater d i scharge i nto the Mi s s i ss i ppi  
Ri ver are antici pated to be mi nor.  Increased barge traffic  and per iod ic  mai ntenance dredg i ng 
may mod i fy l ocal i zed portions  of aquatic habi tat i n  the barge turn i ng bas i n .  

6 . 5  Geo l ogy and soi l s  

Before co nstruction act i v i t i es beg i n ,  the s i te wi l l  receive approxi mate ly  4 . 6  x 1 06 m3 
( 6 . 0  x 1 06 yd 3 ) of  hydrau l i ca l ly dredged fi l l  mater ia l . Fi l l i ng i s  necessary to rai se the 
process areas fro m the i r  current e l evation  of about 62 m ( 203 ft ) to 71 m ( 233 ft) , i n  order 
for the plant to l i e above the project des i gn fl ood l evel . Th i s  fi l l i ng and grad i ng  i s  unavo idab l e  
i f  the s i te i s  to b e  u sed for i ndustr i a l  deve lopment . The i mpact o n  current topography , wh i ch 
cons i sts of bottoml and forest  and meadow, cannot be avoi ded or mi t i gated . 

Structure foundations are be i ng des i gned i n  accordance with  recommendati ons for sei s mi c  r i s k  
zone 3 .  T h e  prel i mi nary des i gn i nc l udes a factor o f  safety o f  3 for foundations beari ng o n  
so i l .  Fi nal foundation  des i g n  i s  i nc l uded i n  phase I I  of the project . If a sei s mi c  event 
resu l ts i n  rel ease of conta mi nants , potenti a l  s i nks for these materi a l s  are Lake McKel l ar ,  the 
Mi s s i s s i ppi Ri ver , and the a l l uvial  aqui fer . Resul t i ng impacts cannot be quanti f ied but cou l d  
be s i gn i fi cant.  

Al l soi l s  current ly  on the s i te wou l d  be covered by empl acement of the fi l l .  Occurrence of a 
major fl ood pri or to co mpl eti on of the fi l l  cou l d  resu l t  i n  eros ion  of the fi l l  al ready i n  
p l ace . Th i s  eros ion  wou l d  requ i re replacement of l ost fi l l .  Upon co mp l et ion , so i l  l osses can 
be mi n imi zed by u s i ng vegetative cover or r i prap or by pav i ng to protect the s i te .  
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6 . 6  Land use 

Benefi ts provi ded by the fl oodp l a i n  forest ( support of many wi l dl i fe spec ies important for 
recreation , storage and s l ow re l ease of fl oodwaters , water qual i ty maintenance through sedi ment 
entrap ment ,  and groundwater recharge) wou l d  be l ost .  

Use of the  s i te for the proposed facil i ty is  consi stent wi th the  s i te's heavy industrial zon i ng 
c l as s i fi cation and wou l d  precl ude other potenti al uses of the s i te .  Most of the offs i te faci l 
i ti es ( p i pe l i nes , ut i l i ty l i nes , and access road ) wi l l  be on existing  ri ghts-of-way , under water ,  
under c i ty streets , or i n  common ri ghts-of-way and wil l have l i tt .l e  effect on l and use . Emi s s i on 
of a i r  pol l utants may have s l i ght adverse effects on soybean yie l ds i n  the v i c i n i ty of the 
fac i l i ty ,  a l though these i mpacts are expected to be s mal l and undetectab l e .  

6 . 7  Terrestrial  ecol ogy 

On s i te and offs i te construction wi l l  d i sturb approximately  63 ha ( 1 56 acres ), i nc l ud i ng 43 ha 
( 1 08 acres)  of med i u m-age fl oodpl ain forest of which  28 ha ( 70 acre s )  are wetl ands , 1 6  ha 
(40 acres ) of meadow , and 4 ha ( 1 0  acres)  of nonvegetated l and and water area . Mature bottoml and 
forests in the area wou l d  not be affected . Operation of the faci l i ty wou l d  contri bute s l i g htly 
to any existing effects of a i r  po l l utants on vegetat ion .  

W i l dl i fe spec i es wou l d  be  v i rtual l y  e l i minated from the  s i te but wou l d  cont i nue to  exi st i n  
areas surrounding  the s i te.  N o  endangered or threatened speci es l i sted by the Federal govern
ment wou l d  be affected . The Miss i s s i pp i  k ite ( l i sted by Tennessee as endangered) and the s i x
l i ned racerunner and swamp rabb it  ( l i sted by Tennessee as need i ng spec ia l  management due to 
s carc i ty of the i r  habi tat) wi l l  experience l oss  of foragi ng  and breeding hab itat , al though the 
k i te does not appear to nest on the s ite . 

&. 8 Economi c ,  social , and cu l tural i mpacts 

The proposed fac i l ity s hou l d  provide d i rect empl oyment for 600 to 700 persons dur ing  the construc
t ion phase and for approxi mately  41 0 persons during operat ion .  Secondary service  jobs  i nd i rectly 
supported by the project may number about 570 during construction and 483 during operat ion .  
These secondary jobs to  a l arge extent wil l not be  new . Most serv i ce sectors i n  the Memp h i s  area 
have enough surpl u s  capaci ty to p rovide the i nfrastructure serv i ces that are requ i red by the 
p l ant work force . Consequent l y ,  secondary benefi ts may be l arge ly  i ndustrial  output and i n come 
expans ion rather than new secondary jobs . Because of the s i ze and d i vers i ty of the Memp h i s  
economy ,  any added empl oyment opportuni ties  wou l d  b e  fil l ed by l ocal res idents . The l ow l evel of 
i n -mi gration caused by the project wou l d be negl i g i b l e  compared with  the popu l at i on of the 
Me mp h i s  area . No s i gn i f i cant strai ns on the hou s i ng stock and co mmun ity i nfrastructu re of the 
Me mph i s  area are l i ke l y .  

The proposed fac i l i ty wi l l  provi de i ndustrial  fuel t o  a nu mber o f  its exi st ing  custo mers i n  the 
Me mp h i s  area . MLGW offi c i a l s  esti mate that , wi th in  5 years of fac i l i ty construction , between 
7 and 1 4  satel l i te i ndustri es that cou l d  ut i l i ze the HLGW product gas may move to the area . If  
s uch  l ocat i on of  i ndustries occurs , a l ong-run pos i t ive i mpact of economi c  g rowth for the area 
wi  1 1  resu l t .  

Construction activ i ty a t  the Al l en s i te shou l d  i ncrease traffi c o n  adjacent roads by 1 5  to 20%.  
The i ncreased traff i c  l oad , espec ial l y  fro m trucks and the construction acti v ity on the new 
Mi tchel l Road , may cause m inor  traffic probl ems necess i tati ng some traffi c contro l  measures . 

The Al l en s i te has been surveyed by a professi onal archaeo l og i st ;  no preh i sto r i c  or h i stor ic  
rel i cs were found . A copy of a l etter fro m the State H i stori c P reservation Offi cer i s  i nc l uded 
i n  Appendi x  B . 8  as ev i dence of compl i ance with the National H i stori c Preservati on Act . Sel ection 
of the proposed s i te shou l d  not s i gnfi cantly affect the vi sual amen i t ies  associ ated with nearby 
Fu l l er State Park and Chucal i ssa I nd ian V i l l age . 

6 .9 Hazards i dentifi cation 

The proposed faci l i ty is l arge ly  co mposed of conventi onal subsystems that are to be operated 
safe ly  w ith in  the bounds of c urrent technol ogy .  Neverthel ess , thi s fac i l i ty wi l l  i n herently 
contai n  many normal i ndustrial  hazards such as expl os ion , fi re ,  and hazardous material rel ease . 

x 



Becau se of the i r  number , careful attent i on must be g i ven duri ng the f i nal  des i gn phase to 
ensure that reasonabl e protection i s  afforded ons i te and offsi te personnel . Pr ior  to pl ant 
operati on , the probabi l i ty and effects of these hazards wi l l  be quanti f ied in a Safety Ana lysi s 
Report . 

6 . 1 0  Hea l th effects 

A prel i mi nary ri s k  assessment has been performed based on data col l ected rel ated to the co m
pos i tion  of the raw gas from the U-gas pi l ot pl ant . Ident i f i ed materia l s of concern i nc l ude 
carbon monoxide ( CO ) , ammonia  ( NH 3 ) ,  hydrogen sul fi de ( H2S ) , carbonyl su l fi de ( COS ) , hydrogen 
cyanide  ( HCN ) , carbon d i s u l f ide ( CS2 ) ,  pol ycycl i c  aromatic hydrocarbons (PAHs ) ,  tars and o i l s ,  
pheno l s ,  mercaptans , thi ophenes , ami nes , carbonyl s ,  and trace el ements . Based o n  the rel ati ve 
concentrati ons of the con sti tuents i n  the raw gas strea m and the rel ati ve Thresho l d  L imi t 
Va l ues ( TLVs ) of these consti tuents , i t  i s  conservatively conc l uded that control l i ng emi ss ions 
of CO and H2S bel ow thei r respective  TLVs wi l l  ensure that al l other material s of concern wi l l  
be wel l bel ow appropri ate TLVs . As a resu l t of i ncrea sed res i dence times i n  the demonstration 
pl ant gas i f i er co mpared with  those in  the pi l ot pl ant gas i f i er ,  rel ative concentrati ons of 
materia l s of concern are expected to be l ower in  the demonstration pl ant than those cons i dered 
i n  th i s  analys i s .  However , to ensure that the pl ant des i g n ,  mon i tori ng programs , and mi t i gation 
mea sures are adequate to safeguard occupational  and publ i c  hea l t h ,  a deta i l ed r i s k  assessment ,  
a s  descri bed , wi l l  be performed prior to pl ant operati on . 

7 .  MONITORING  PLAN 

Mon i tori ng progra ms wi l l  be carri ed out by MLGW during  the construction and operational stages 
of th i s  project . The purposes of moni tor ing programs i ncl ude ( l ) documentation of basel i ne 
condi ti ons  pri or to any construction or associ ated devel opment of the proj ec t i n  order to 
predict  and to descr ibe the expected i mpacts and to propose appropri ate mi ti gation measures ; 
( 2 )  determi nation of the extent of any unavo idabl e impacts as they occur ,  espec ia l ly  i mpacts 
that are associ ated with  the greatest u ncerta i nt ies ;  and ( 3 )  deve l o pment of adequate data at 
a l l stages of the project i n  order to optimi ze modi f i cati ons in the mon i toring  and mi tigation 
programs and to detect unanti c i pated s i gn i fi cant i mpacts . 

The mon i tori ng  progra m presented i n  th i s  statement i s  based on env i ronmental i ssues i dent i f i ed 
on the bas i s  of conceptual  des i gn .  As a resul t of des i g n  compl etion and i n  l i ght of the fact 
that the proposed pl ant i nvol ves devel opment of a new gas i f i er technol ogy for which  some effl uents 
are not ful l y  characteri zed , DOE wi l l  u nderta ke the fol l owi ng mon i to r i ng acti v it ies* beyond 
those requ i red by regul atory agenc ies : 

• suppl ement the operational mon i toring by supporti ng i nvesti gati ons on the rel ease and 
effects of novel effl uents ; and 

• quarterly reports wi l l  be prepared and made publ i c ,  wi th program modi fi cati ons where 
appropri ate 

8 .  PROJECT ALTERNATI VES 

8 .  l Process 

Di fferences i n  al ternative  pl ant designs  are l im ited to pol l ution  abatement equ i pment co mpati b l e  
w i t h  the U-gas process a n d  the requ i red spec i f i cati ons o f  the product gas .  Ba sed o n  the proposed 
i ntegrated pl ant des i gn ,  reasonab le  a l ternati ves have been cons i dered , wh ich  support the fo l l owi ng 
aspects of pl ant des i gn :  ( l ) l i q u i d  waste treatment ,  ( 2 )  sol i d  waste d i sposal , ( 3 )  sul fur 
emi s s i on control , ( 4 )  parti cul ate emi ss ion  control , ( 5 )  waste heat removal , ( 6 )  a l ternative  
pl ant fuel s ,  (7 )  coal  transportation  a l ternati ves , and  a l ternat i ve sources of pl ant make-up 
water .  

* Th i s  mon i toring  pl an i s  conti ngent upon conti nued DOE invo l vement wi th  the project .  
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Based on the ana l ys i s  of pl ant des i gn al ternati ves , DOE bel i eves that none of the al ternati ves 
consi dered offer a s i gn i fi cant reduction i n  pl ant effl uents or envi ronmental i mpacts compared 
wi th the proposed pl ant des i g n .  A deta i l ed d i scussion  of these al ternati ves is found i n  
Sect .  2 . 3 . 2 . l . 

8 . 2  S i tes 

DOE ' s  Request for Proposa l RFP-E (49- 1 8 ) -2043 for a demonstration pl ant to produce i ndustr i a l  
fuel gas fro m coa l requi red that a s i te be  spec i f i ed as part of the proposal . MLGW sel ected 
the proposed Al l en s i te for prel i mi nary eng i neeri ng and des i g n .  Subsequent s i te eva l uation 
studies by ML GW consi dered in  some deta i l  a tota l of fi ve s i tes for the ML GW fac i l i ty ,  a l l  
w ith i n  She l by County , Tennessee (constructi on by MLGW i s  l i m ited by State l aw to She l by County 
on ly ) . 

To eva l uate the rel ati ve envi ronmenta l i mpacts assoc iated wi th construction  and operation  at 
a l ternat i ve s i tes , an i ndependent s i te eva l uat ion was conducted . Eng i neeri ng factors were used 
as a screen i ng too l  to e l im i nate s i tes on wh i ch constructi on was not cons i dered to be feas i b l e ;  
eva l uation o f  the rema i n i ng s i tes was conducted strictly o n  the bas i s  o f  env i ronmental factors . 

Two of these fi ve s i tes present s i gn i fi cant l and u se probl ems . The Mud I s l and s i te was el i minated 
from cons i deration on the bas i s  of l and u se ,  zo n i ng ,  and publ i c  acceptance fac tors rel ated to 
envi ronmental a nd schedu l i ng cri teri a .  The North s i te was e l imi nated on the bas i s  of env i ron
menta l factors , i nc l udi ng impacts on h i gh  qua l i ty wetl ands ; zon i ng probl ems ; publ ic acceptance 
probl ems ;  and schedu l i ng cr iter ia . 

The rema i n i ng two a l ternati ve s i tes , Ri vergate a nd P idgeon ,  a re zoned for heavy i ndustry and 
cou l d  be devel oped so that they are techn i cal ly  su i tab le  for the project . Both the Ri vergate 
and P i dgeon s i tes , a l ong w i th the proposed Al l en s i te ,  are wi th i n  the Memphi s  c i ty l i mi t s .  

The sel ec tion of the proposed s i te i nvol ved cons iderati on for each a l ternati ve s i te of projected 
envi ron mental i mpacts as wel l  as costs of l and acqu i s i tion , pl ant des i gn mod i fi cati ons , and 
cost of del ay .  The DOE has prepared a report enti tl ed " Ident if icati on and Eva l uati on of Al ter
nati ves to the Location  of a Proposed Federal Ac tion i n  the Fl oodpl a i n . "  Th i s  report cons iders 
envi ronmental , techn i ca l , economic , and schedu l i ng factors . Based on th i s  report,  a Prel imi nary 
Statement of Fi ndi ngs concl ud i ng that no practica b l e  a l ternative exi sts to s i ti ng the MLGW 
project i n  a fl oodpl a i n  or wet land has been publ i shed . The report and the Pre l iminary Statement 
of Fi ndi ngs are reproduced i n  Append i x  C . 8 .  

There are n o  overr id i ng  envi ron mental concerns that precl ude the construction and operati on of 
the MLGW fac i l i ty at the proposed s i te (Al l en )  or  at e i ther of the a l ternati ve s i tes ( R i vergate 
and P i dgeon ) .  For the most  part,  impacts of operation shou l d  be the same at each of the three 
s i tes , whereas d i fferences in envi ron menta l  i mpacts s hou l d  occur as a resu l t of fac i l i ty construc
tion . None of the a l ternati ve s i tes are obvious ly  env i ronmenta l l y  superior to the proposed s i te . 

8 . 3  Al ternati ve fates 

The proposed acti on can be approved , rejected , or mod i f i ed ,  or a dec i s i on may be del ayed u nt i l  
some future date . I f  the project i s  approved , fi nal  des i gn and construction wi l l  occu r  dur i ng 
a per i od of approx i mately  four  years ( phase I I ) .  Fo l l owing the phase I I I  operat ing per i od ,  the 
MLGW faci l i ty cou l d  experi ence three potenti a l  a l ternati ve fates : conti nued operation  at the 
demonstration p l ant capac ity ,  mothba l l i ng , or tota l decommiss ion i ng .  

Dur i ng conti nued operation , the process i ng fac i l i ties  wi l l  conti nue to operate a s  a commerci a l  
venture after the demonstration  per iod ,  w i t h  mi n ima l  mod ifi cation . The p l ant capaci ty wi l l  
conti nue to process 3 1 5 5  tons/d of coa l , produc i ng 4 . 3  x 1 06 m3 ( 1 54 mi l l i on scf)  of medi um-Btu 
gas (300 Btu/scf) a nd 0. 1 2  x 1 06 m3 ( 4 . 3  mi l l ion scf} of h i gh-Btu p i pe l i ne gas ( 950 Btu/scf}, 
for an  assumed operationa l  per iod of 20 years . 

8 . 3 .  l Mothbal l i ng and decommiss i on i ng 

Mothba l l i ng the demonstration  p l ant imp l ies  that i t  wou l d  be shut down for an i ndefi n i te per i od 
of ti me .  Al l production  operations at the faci l i ty wou l d  cease , a l though there wou l d  be l i ttl e 
or no d i sas sembly  of the equi pment at the s i te .  
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There are several reasons why the pl ant mi ght be mothbal l ed .  If ,  for examp l e ,  the production 
process proves to be techn i ca l l y  feasi bl e  and envi ronmental l y  accepta bl e in most,  but not al l ,  
respects , i t  may be necessary to s hut down the pl ant unt i l  the technol ogical probl ems are 
so l ved . 

Shou l d  the proposed faci l i ty prove to be techn i cal l y  or economi cal l y  unsuccessful , the p l ant 
wou l d  be deco mmi s s i oned . Product ion operati ons wou l d  cease , and the s i te wou l d  e i ther be 
restored to the extent feas i b l e  or converted to another i ndustr ia l  use .  

Conti nued operati on at the demonstrati on pl ant capaci ty has  been summari zed i n  Sec t .  6 ;  therefore, 
i mpacts assoc i ated wi th the mothba l l i ng and deco lllTii ss i on i ng fates are d i scussed bel ow. Reference 
i s  made to i mpacts of conti nued operati on where appropriate. 

8 . 3 .  l .  l Ai r gual i ty  

As  a resu l t  of mothba l l i ng or deco lllTii ss i o n i ng ,  both di rect source and fug i t i ve emi ss ions asso
ci ated with the operati on of the demonstration pl ant wou l d  be el i m i nated . However, s hort-tenn 
fugi ti ve dust e mi ss i ons can be antici pated duri ng decommiss ioning  of the demonstrat ion p lant.  
The impact of these emi ss ions  wi l l  be  s i mi l ar to  those experi enced during the  construction of 
the demonstration p lant .  

8 . 3 . l  . 2  Water qual i t y  

Du r i ng normal p l ant operation s ,  runoff and l eachate from potenti a l ly  contami nated areas (coal 
storage , ma i n  process areas ,  ash d i sposa l , and product l oadi ng areas ) wi l l  be col l ected and 
pu mped to wastewater recl a mati on faci l i ties  for treatment prior to d i scharge or reuse wi th i n  
t he  p l ant . Dur i ng the mothba l l i ng peri od ,  the s i te wastewater treatment system may be shut 
down . I f  necessary during the mothbal l i ng period or dur i ng deco lllTii ss i on i ng acti vi ti es ,  runoff 
wi l l  be co l l ected and pumped to the T .  E .  Maxson Wastewater Treatment Faci l i ty for treatment 
pri or to di scharge .  

The  Resource Conservat ion and  Recovery Act ( RCRA ) of 1 976  req u i res the conti nued groundwater 
mon i toring  of hazardous  waste di sposal s i tes dur ing and after d i s posal operations.  Al though  
studies  of the  p i l ot pl ant ash  i nd icate that it  i s  nonhazardous ,  su i tabl e treatment and  moni tori ng 
programs wi l l  be adopted if further research conducted during  the demonstrati on peri od concl udes 
otherwi se . If i t  i s  determi ned that the RCRA a pp l i e s ,  then conti nuous mon itoring wi l l  be con
ducted i f  the pl ant i s  mothbal l ed or deco lllTii ss i oned . I f  the groundwater mon i tori ng program 
detects that l eachate has penetrated the protective l i ners provi ded at the d i s posal s i te ,  the 
l eak wi l l  be l ocated and the l i ner wi l l  be repai red . Leachate wi l l  be sent to the Maxson 
Wastewater Treatment Faci l i ty .  

8 . 3 . l  . 3  Ecol ogy 

The termi nati on of fac i l i ty emi s s i ons  to the envi ronment as a resu l t  of mothbal l i ng or decom
mi s s i o n i ng wou l d  have a general beneficia l  impact on l ocal ecological systems. However, i f  
u ncontrol l ed ,  the water qual i ty i mpacts to Lake McKel l ar resu l ting  from s i te runoff coul d have 
adverse effects on aquati c bi ota . Dur ing  the mothba l l i ng peri od or after deco lllTii ss i on i n g ,  
herbaceou s  meadow vegetation  s imi l ar to  that ori g i na l l y  found on  the s i te cou l d  l i kely be 
establ i shed . 

8 . 3 . l  . 4  Soci oecono mi cs 

Most  of the permanent operati onal l abor force of 270 and the servi ce staff of 1 40 ( tota l l i ng 4 1 0 )  
empl oyed duri ng  the demonstration period wi l l  be termi nated if  the faci l i ty i s  mothbal l ed o r  
decomm i s s i oned . However, to deco lllTii s s i on the faci l i ty ,  a work force somewhat smal l er than the 
nu mber of persons e mpl oyed duri ng construction of the demonstration  plant wi l l  be requ i red for 
a s hort time. 

If  the demonstration  pl ant is mothbal l ed or deco lllTii ss i oned , the i ndustries devel oped to support 
the fac i l i ty wou l d  suffer economic  l oss .  Because on ly  mi nor expansion  of co lllTiun ity servi ces i s  
requ i red to support the demonstration p l ant ,  only mi nor impacts o n  co lllTiunity servi ces woul d  be 
antici pated as a resu l t  of mothba l l i ng or decommi ss ion i ng .  
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8 . 4 De l ay of action 

A del ay in the construction of the demonstrati on pl ant wi l l  resu l t  in a del ay in the construction 
of the fu l l -sca l e  commerc ia l  med i u m-Btu gas if ication faci l i ties . Th i s  del ay w i l l ,  i n  turn , 
have an i mpact on meeti ng the overa l l energy goa l s .  On a l ocal and reg i onal l evel , a del ay i n  
the construction o f  th i s  med i u m-Btu ga s if icati on demonstration  pl ant wi l l  resu l t  i n  a del ay of 
the economi c  advantages a ssoc iated with th i s  project .  

8 . 5  No action  

Fa i l ure to act on the proposed project wi l l  not provide the i ntended i nformation  on operation 
of the U-gas process at commerc ia l  sca l e .  Al though another project cou l d  be i n i ti ated to 
demonstrate th is  techno l ogy , a s i gn i fi cant del ay of th i s  porti on of the coa l convers i on demon
stration progra m wi l l  resu l t .  

The phys ical  and b io l og ical  envi ronment o f  Memphi s and She l by County cou l d  rema i n  unaffected by 
th i s  project i f  the no-action a l ternat ive i s  chosen . However , pl ans ex i s t  for portions of the 
Al l en s ite, in the absence of the proposed project , to become a future ash d i sposa l area for 
the TVA Al l en Generating  Pl ant .  If the  no-action opt ion i s  sel ected , the reg i on wi l l  not 
recei ve the economic  benefits  of increa sed empl oyment assoc i ated w ith the constructi on and 
potential  continued operation of the demonstration pl ant . 

9 .  SUPPLEMENTAL DOCUMENTATI ON 

I n  addi tion  to the DE IS and th i s  FE I S ,  supporti ng documents are ava i l a b l e  for publ i c  i nspect ion 
at 

U . S .  Department of Energy 
Ch i cago Operations Office 
Proj ects Ma nagement D i v i s i on 
9800 South Ca ss Avenue 
Argonne , I l l i no i s  60439 

Government Document Room 
Memph i s-Shel by County Publ i c  Li brary and Information  Center 
1850 Peabody Avenue 
Me mph i s ,  Tennessee 38 1 01 

Publ ic  Readi ng Room 
FO I-Rm l E-090 
1 000 I ndependence Avenue ,  S . W .  
Wa sh i ngton , D . C .  20585 

These documents i ncl ude 

Industrial Fuel Gas Demonstration Plant Program, Phase I, Mechanical Design, Vol .  1, Overall  
Plant Description, prepared for the Department of  Energy under Contract ET-77-C-0 1 -2582 . 

Industrial Fuel Gas Demonstration Plant Program, Phase I, Mechanical Design, Vol.  2, Air 
Separation, prepared for the Department of Energy under Contract ET-77-C-01 -2582 . 

Industrial Fuel Gas Demonstration Plant Program, Phase I, Mechanical Design, Vol .  3, Coal/ 
Coke Treating and Feed, Coal/Coke Handling, Dock Facilities, prepared for the Departmen t 
of Energy under Contract ET-77-C-01 -2582. 

Industrial Fuel Gas Demonstration Plant Program, Phase I, Mechanical Des ign, Vol .  6,  Sour 
Water Stripping, p repared for the Department of Energy under Contract ET-77-C-0 1 -2582 . 

Industrial Fuel Gas Demonstration Plant Program, Phase I, Mechanical Design, Vol .  9, Utility 
Area, p repared for the Department of Energy under  Contract ET-77-C-01 -2582 . 

Industrial Fuel Gas Demonstration Plant Program, Phase I, Mechanical Design, Vol .  1 0, Waste 
Water Treatment, p repared for the Department of Energy under Contract ET-77-C-01 -2582 . 

Industrial Fuel Gas Demonstration Plant Program, Phase I, Mechanical Des ign, Vol .  1 1 ,  Cooling 
Tower Flare, p repared for the Department of Energy under Contract ET-77-C-01 -2582 . 
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Industrial Fuel Gas Demonstration Plant Program, Phase I, Mechanical Design, Vol. 12, General 
Facilities Buildings, p repared for the Department of Energy under Contract ET-77-C - 01 -2582 . 

Memph i s  L i ght ,  Gas and Water D i vi si on ,  Memphis Economic Survey, 1979/1980, Memphi s ,  Tenn . ,  
1 97 9 .  

Memphi s L i ght ,  G a s  and Water D i v i s i on ,  Memphis Economic Survey, 1976/1977, Memphi s ,  Tenn . ,  
1 976 .  

Mi s s i s s i p p i -Arkansa s-Tennessee Counc i l  of Governments , Memphi s Del ta Devel opment Di stri ct ,  
Areawide Waste Treatment Management Plan: Nonpoint Pollution/Water Quality Analysis. 

Mi s s i s s i pp i -Arkansas-Tennessee Counci l of Governments , Memph i s  Del ta Deve l opment Di stri ct ,  
Areawide Waste Treatment Management Plan: Economic Social and Land Use Interim Output. 

Industrial Fuel Gas Demonstration Plant, Environmental Permitting overview, Ju ly  1 98 0. 

Memph i s  and Shel by County Heal th Department,  Pollution of Surface Waters 1979, Memph i s ,  
Tenn . , 1 98 0. 

Me mph i s  and Shel by County Hea l th Department,  Pollution of Surface Waters 1978, Memph i s ,  
Tenn . , January 1 97 9 .  

Map s howi ng Te st Boring Resu l ts for R i vergate I ndustr ia l  Port , obta i ned March 1 980 .  

Environmental Monitoring Handbook for Coal Conversion Facilities. 

Environmental Analysis for Pipeline Gas Demonstration Plants. 

Memphis Light, Gas and Water Division 1978 Annual Report. 

Site Evaluation and Selection, February 1979. 

Envi ronmental Scopi ng Meeting  Mi nutes , June 6 ,  1 979 . 

Industrial Fuel Gas Demonstration Plant Program Environmental Report, Vols. 1, 2, and 3, 
p repared for the Department of Energy under Contract ET-77-C-0 1 -2582 . 

Department of Energy ,  Identification and Evaluation of Alternatives to the Location of a 
Proposed Federal Action in the Floodplain. 

Tennessee D i v i s i on of Geol ogy , Geologic Source and Chemical Quality of Public Water Supplies 
in Western Tennessee, Report of I nves ti gati on No. 1 ,  Nashvi l l e ,  Tenn . , 1 955 . 

R .  G .  Stearns and C .  W. Wi l son , Relationships of Earthquakes and Geology in West Tennessee 
and Adjacent Areas, Tennessee Val l ey Author i ty ,  Knoxvi l l e ,  Tenn . , unpubl i shed report , 1 972 . 

J .  Pate l , "LI-Gas Technol ogy Statu s , "  paper presented at Sympos i u m  on Advances i n  Coal 
Ut i l i zati on Technol ogy ,  Lou i svi l l e ,  Ky . , May 1 4 ,  1 979 , I nsti tute of Gas Technol ogy , 
C h i cago , I l  1 .  

F .  H .  Ke l l ogg , Regional �arthquake Risk Study, Progress Report 1, Report MS -AR-TN , Counci l  
o f  Governments , Memphi s ,  Tenn . , 1 973 .  

C .  McNutt,  Report o f  a Survey for Archaeological and Historical Resources at the Proposed 
Site for an Industrial Gas Demonstration Plant in Memphis, Tennessee, Memph i s  State 
Un i vers i ty ,  Memphi s ,  Tenn . , November 1 978.  

J .  W .  Bodamer ,  IGT U-Gas Pilot Plant Scrubber Effluent Analysis, I nsti tute of Gas Technol ogy , 
Ch i cago , I l  1 . ,  August 1 979 .  

COE  maps s howi ng Wetl ands Near the Candi date Si tes , Memph i s ,  Tenn . , obtai ned March 1 980 . 

J .  W. Boda mer and H .  K. Roffman , Leaching Studies on IGT U-Gas Gasifier Ash, prepared by 
Energy Impact As soci ates for Foster Whee l er Energy Corporation , P i ttsburgh , Pa . , August 1 979 . 
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R .  W .  McGowan , Birda of Shelby County, Tennessee, Field Checklist ( Revi sed ), Memphis State 
U n i vers i ty ,  Memph i s ,  Tenn . ,  1 978 . 

Memphi s and Shel by County Office of P l anni ng and Deve l opment,  Bureau of Economic  Devel opment, 
map showi ng Fu ture Land Use Deve l o pment Pattern for She l by County,  1 977,  obta i ned 1 980 . 

Noah Johnsen , COE,  l etter ,  " Fl ood Leve l s at the Project S i te , "  to R .  W .  Gray, MLGW, June 
1 97 9 .  

P .  C .  Davi s ,  Ch i ef ,  Operations D i v i s i o n ,  COE ,  l etter,  " Fi e l d Survey of Proposed S i te o f  
Memphi s  Coal Gas if ication Pl ant , "  t o  R .  W.  Gray , MLGW , J u ly  1979 . 

Memph i s  L i ght,  Gas and Water D i v i s ion ,  Industrial Fuel Gas Demonstration  P l ant, Contract 
for Final Deaign, Conatruetion and Operation of the Induatrial Fuel Gaa Demonstration 
Plant, Contract No . DE-AC02-77-ET1 304 6 .  

Prevention of  S igni fi cant Deteri oration and Permi t t o  Construct Appl i cati on Package for the 
Memph i s  Industrial Fuel Gas Demonstrat ion Pl an t ,  January 1 981 . 
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1 .  STATUS ,  PURPOSE ,  AND NEED 

1 . 1 DESCR I PTION OF THE PROPOSED ACT I ON 

Thi s statement eval uates the envi ronmental impacts associ ated w i th construct ion and operati on 
in Memphi s ,  Tennessee , of a medi um-Btu synthetic i ndustr i a l  fuel gas demonstration faci l i ty 
desi gned to process 3 1 55  tons of coal per day .  Th i s  fac i l i ty i s  proposed to demonstrate the 
techn i cal  operabi l i ty ,  economi c feas i bi l i ty and env i ronmental acceptabi l i ty of converting  h i gh
sul fur coal on a commerc ia l  sca l e  i nto fuel gas for l ocal p i pel i ne di stri bution . 

The proposed Memphi s L i ght , Gas and Water ( MLGW ) fuel gas demonstration proj ect wi l l  use the U-gas 
process to convert h i g h  su l fur coal i nto i ndustri a l  fuel gas hav i n g  a nomi nal gross heating  val ue 
of 270 to 330 Btu/scf , and del i ver i t  to i ndustrial  consumers v i a  a p i pel i ne di str i bution sys tem . 

The proposed s i te i s  s i tuated on 1 34 acres approximate ly  8 mi l es west-southwest of downtown 
Memph i s ,  Tennessee , on a pen i n su l a wi th in  a fl oodpl a i n  adjacent to Lake McKel l ar and 4 , 000 feet 
east of the Mi s s i s s i pp i  R iver .  The  demonstrat ion faci l i ty wi l l  process washed Kentucky No . 9 
coal i nto fuel gas ; the coal w i l l be transported to the s i te by barge . The revenues generated 
from the fuel gas duri ng the pl ant operat ional per i od wi l l  be used to offset the project costs . 

I n  the process , crushed coal i s  fed to the gas i fi e r  w ith  an oxygen-steam mixture i n  a fl u i d i zed 
bed at h i gh temperature .  F i nes el utri ated from the fl u i d i zed bed wi th the raw fuel gas are 
returned to the gas i f ier  through external cyc l ones . The ash aggl omerates from the gas i fi er drop 
i nto a water-fi l l ed hopper in wh i ch they are quenched by a c i rcul ati ng water stream and sub
sequently withdrawn from the hopper in the form of  a water s l urry . The hot , raw fuel gas i s  
part i al l y  cool ed i n  a waste heat boi l er and fed to a ventur i  scrubber fo r removal o f  ammon i a ,  
hydrogen sul fi de , and coal dust .  The fuel gas i s  then compressed to 1 95 p s i g  and treated i n  
a Sel exol ac id-gas absorpti on process to remove organic  sul fur compounds and the rema i n i n g  
hydrogen su l fi de . The pur i f i ed gas i s  sent t o  d i stribution . A Cl aus  un i t ,  coupl ed wi th a 
Beavon-Stretford un i t ,  converts su l fu r  compounds removed from the gas to e l emental su l fur .  

Upon compl etion of the  operational  phase of the  demonstrat ion pl ant , MLGW has the  opt ion of  
purcha s i ng the  fac i l i ty and  the p lant  woul d conti nue to  produce med i um-Btu fuel gas  at the 
demonstrat i on capaci ty .  Th i s  doc ument is pre pared in conformance w ith recent regul ations and 
gu idel i nes for the impl ementat i on of the National Env i ronmental Pol icy Act publ i shed by the 
Counc i l  of  Envi ronmental Qual i ty . l 

1 . 1 . 1  H i story and deve l opment of the proposed act ion 

On 28 January 1976 ,  the Energy Research and Deve l opment Adm i n i strat i on ( ERDA) publ i shed a 
request for proposal  RFP-E (49-18 ) -2043 entitl ed " Fuel Gas Program . " The objective was to : 
( 1 )  demonstrate the techn ical , env i ronmenta l , and economi c feasi b i l i ty of medi um-Btu gas i fi cation ; 
( 2 )  secure a demonstrat ion pl ant to advance the current state of the art i n  medi um-Btu coal 
gasi ficati on technol ogy ; and ( 3 )  encourage commercia l izat ion of th i s  technol ogy . Two proposal s 
were accepted : the MLGW proposed project , and a proposed W . R .  Grace and Company project to 
produce medi um-Btu gas as a feedstock for an ammon i a  producti on fac i l ity .  Contracts were s i gned 
with  both companies  to ca rry these proposal s thro ugh  the conceptual des ign  pha se.  Thi s phase has 
been compl eted for both projects , and a comparat i ve eval uat i on of  these competing proposal s has 
been conducted . On February 22 , 1 980 , it was announced that the MLGW project wou l d  recei ve con
t i n ued DOE support in the i ndustri al  fuel gas area . W . R .  Grace and Company withdrew i ts competi 
t i ve proposal , but DOE awarded a contract to eval uate an i ndi rect l i quefaction fac i l i ty capabl e 
of process i ng approximate ly  2 5 , 000 tons/d of coal i nto approximate ly  50 ,000 bbl /d of methanol /  
gasol ine .  W ith  th i s  red i rection , the W . R . Grace project has been removed from the i ndustr ia l  
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gas i fi cati on program and as an al ternati ve to the MLGW I ndustri al  Fuel Gas Project . I f  the MLGW 
demonstrat ion phase i s  successfu l , i n  accordance with a 20-month operat ion program , there i s  a 
contractual provi s i on whereby MLGW has the right to purchase the U . S .  Government equ i ty i n  the 
faci l i ty .  Th i s  F i nal  Envi ronmental Impact Statement cons i ders the envi ronmental consequences of 
a l ternati ve actions , i nc l ud i n g  del ayed act i on and no act i on , al ong with al ternati ve fates , 
i nc l udi ng cont i nued operation , mothbal l i ng ,  o r  decomm i ss i on i n g .  

On May 2 1 , 1980 , the cost-shared contract between DOE and MLGW was s i gned . The prov i s i ons of 
the contract i ncl ude l imi tat i ons on acti v i t i es prior  to i ssu ing  a F i na l  Envi ronmental Impact 
Statement.  Both part ies recognize  that ful l authorization of  the project is  conti ngent on com
p l et i ng the Nati onal Envi ronmental Pol i cy Act ( NEPA) process . Accord i n g l y ,  no orders shal l be 
pl aced for l ong- l ead materia l s or equi pment nor any commitment made to construction act i v i t ies 
wi thout the wri tten authori zat i on by DOE .  DOE wi l l  provide such authori zat ion on l y  after the 
i ssuance of the Record of Dec i s i on . *  

1 . 1 . 2  Techni cal and envi ronmental status of  the proposed project 

The proposed MLGW project i s  d i vi ded into three phases . Act i v i t ies  duri ng Phase I i nvol ved con
ceptual  pl ant des i gn , basel i ne envi ronmenta l fiel d stud i e s ,  and the preparation of an Env i ron
mental Report . Phase I I  wi l l  i nvo l ve deta i l ed eng i neering design and constructi on , and Phase 
I I I  is the p 1ant operati onal demonstrat ion per i od .  

Phase I was compl eted i n  December 1 979 . Phase I I  i s  estimated to req u i re four  years , w ith s i te 
preparation expected to beg i n  i n  the summer of 1981 . The pl ant i s  expected to beg i n  operating  
i n  1984 , with the Phase I I I  demonstrat ion per i od l ast i ng  20 months . 

Envi ronmental requ i rements associated w ith the propo sed project i nc l ude the preparation of 
Draft and Fi nal Envi ronmental Impact Statements ; a Fl oodp l a i n/Wetl ands Determi nati on as requi red 
by EO 1 1988 and EO 1 1990 ; permits perta i n i ng to ai r qual i ty ,  water qual i ty ,  and so l i d waste 
di sposal , and pos s i bl e Toxi c  Substance Control Act reg i strati on , as req u i red by l ocal , state , 
and Federal agenc i e s .  A summary of the permit requ i rements , respon s i bl e agenc i es ,  and current 
schedu l e  i s  g i ven i n  Append i x  C . 7 .  

1 . 1 . 3  Project revi ew procedures 

DOE has i ncorporated check po i nts i nto the contract that al l ow Government contro l of various 
dec i s i on mak i ng processes . These chec k poi nts i nc l ude des ign  and operation rev iew ,  o perat ional 
and mon i tori ng pl ans , and project termi nati on dec i s i on s . * 

Three major des i gn rev iews have or wi l l  be conducted during  Phases I and I I .  The fi rst ,  a 
P rel imi nary Des i gn Revi ew for Phase I ,  was conducted i n  December 1979 , and was approved by DOE .  
Two formal Fi nal Des i gn Revi ews wi l l  take p l ace : ( 1 )  when al l major eq u i pment l ocations  are 
sel ected , and ( 2 )  when pl ans are approximately  n i nety pe rcent compl ete . Al l associ ated draw i ngs  
and  i nformati on wi l l  be  used and revi ewed at these two rev iew po i nts . The  purpose of these 
revi ews is to veri fy that the project conforms to technica l  spec i fi cat ions  as we l l  as envi ronmental l y  
re l ated spec i fi cati ons  wh i c h  are governed by Federal , state , and l ocal  regul at ions . These 
revi ews al so develop  the co rrective act i ons requ i red to al l ow cont inuation of project acti vi ties . 
In addi t i on ,  DOE must rev iew and approve the var ious  operations  pl ans ( P l an for Pl ant Start-up 
and Shakedown , Investi gat i on of Pl ant Vari abl es  Pl an , Long Term Run Pl an ) as we l l  as Envi ronmental 
Pl ans ( Envi ronmental Mon i tor ing , Safety , Industr ia l  Hyg iene , and Major  D i saster Pl ans ) .  

An Operat ional Review wi l l  be hel d twel ve months after the effect i ve date of Phase I I I .  I f  the 
proposed p l ant does not perform to spec i fi cati on s ,  pro v i s i on i s  made in the contract that Phase 
I I I  can be di sconti nued and the pl ant d i sposed of . The se parameters i nc l ude those used du r i ng 
the Pre l imi nary and F ina l  Des i gn Review ,  as wel l a s  any add i ti onal parameters imposed by Federal , 
state , or l ocal regul ati ons s i nce the second F ina l  De sign  Revi ew .  The Operati onal Rev i ew serves 
as a check point i n  Phase I I I  in case defi ned pa ramete rs , i nc l ud i n g  demonstrati ng envi ronmental 
fea s i b i l i ty and acceptabi l i ty , are found to be u natta i nabl e .  

* As part of the restructuring of the Federal Synthet i c  Fuel s Program , the DOE Gas i fi cati on 
Demonstrati on Program wi l l  be d i sconti nued , and FY 1 981 fund i ng ( $45 . 4  mi l l i o n )  has been proposed 
for resc i ss i o n .  Ca rry-over funds from past years wi l l  be used t o  continue  f i nal  des i gn work 
through FY 1 981 for thi s j o i nt  proj ect with the c i ty of Memphi s  to des i gn , bu i l d ,  and operate 
a medi um-Btu fuel gas demonstrati on p l ant .  At the end of t h i s  f i scal year ,  the admi n i stration  
proposes to  concl ude d i rect DOE  support for  t he  proj ect . The project sponsor has  proposed con
t i n u i ng the project u nder i ncenti ves provi ded by the Syntheti c  Fuel s Corporati o n .  
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Fi nal ly ,  i t  i s  prov ided i n  the contract that the cont ract may be termi nated by the Gove rnment 
i n  whol e ,  or from t i me to t i me , in part : ( 1 ) "Whenever for any reason the  Contract i ny Offi cer 
shal l determi ne that such terminat i on  is in the best i nterest of the Gove rnment , "  ( 2 )  "Whenever 
t he contractor shal l defau l t  in pe rformance of t h i s  contract i n  accordance with its te rms and 
s hal l fa i l  to cure such defau l t  wi thi n a peri od of ten days (or such l onger peri od as the Con
tract i ng Officer may al l ow )  after recei pt from t he Contract i ng Offi cer of a not i ce spec ify i n g  
the defau l t . "  Any such terminat i on shal l be  effected by del i very to  t he  contractor of  a Not ice 
of Termi nat ion s pec ify i n g  whether terminat ion  is for default  of the contractor or for t he con
veni ence of the Goverrunent , the extent to wh ich performance of work unde r the cont ract is ter
mi nated , a nd the date upon wh i ch s uch ter111i nat ion becomes effect i ve.  

1 . 2  PURPOSE AND NEED FOR COAL GAS I F ICATION  

1 . 2 . 1  Nat i onal pol i cy 

The Uni ted States i s  at a pi vot al po int i n  i ts energy and economic h i story. In  the past , 
economic growt h was i nfl uenced by abundant suppl i es of i nexpens i v e ,  read i l y  ava i l ab l e  domes
tic fos s i l  eneryy ; current l y ,  the Uni ted States competes i n  an i nternat ional market pl ace to 
purchase the suppl i es of oi l and gas on wh ich the domestic economy has become dependent . I n  
t he past , economic p l anners cou l d  assume an  un i nterru pted s u pp ly  of energy from a vari ety of 
sources . Current l y , t he Un i ted States must search for new su ppl i es of energy needed for eco
nom ic  expansion .  The h i \:lh cost and uncerta i n  avai l ab i l i ty of  once i n expens i ve and pl ent i fu l  
energy have  become major obstac les  to the  orde rl y growt h of  the U . S . economy , and the  potent i al 
for di srupt i on of t he vital  energy suppl i es deteri orates the nat i onal securi ty posture of the 
Uni ted States . 

I n  1 979 , the Un i ted States cons umed approxi mately 79 quads ( 1  quad = 10 15  Btu ) ( i ncl udi ng 
coal export s )  of ene rgy. Al most 48 percent ( 3 7 . 9 quad s )  of the 1979 eneryy demand was suppl i ed 
by pet rol eum, wh ereas natural gas suppl i ed about 25 percent ( 19. 5 quads ) ,  coal suppl i ed 20 per
cent ( 1 5 . 4  quads ) ,  and nucl ear and hydroel ectric power suppl i ed about 6% ( 5. 2  quad s ) .  

Domest ic o i l  and natural gas resources are not capab l e  of supp lyi ng the U . S .  dernand for o i l ,  
gas and the ir  product s .  I n  1970 impo rted oi l suppl i ed 12% of the U . S. o i l  demand,  and imported 
gas supp l i ed 4% of the  U . S .  gas dema nd. By 1979 , these percentages had i ncrea sed to 42% and 
6% , res pect i vel y ,  generat i ng t he urgent requ i rement for the rap i d  impl ementat i on of measures to 
reduce forei yn o i l  dependence. 

Amo ng the est imated recoverab l e  domest ic fos s i l  fuel resources , coal , u nco nvent ional gas , 
oi l s hal e , and petrol eum from enhanced recovery methods account fo r 90-95% of the recoverab le  
resource base , of  wh ich 65-85% of  the· recoverab l e  base i s  coal . The annual rate and total 
amount of recovery fo r each of these resou rces is determ i ned by economics , the succes sful 
i mp l ementat ion of new technol ogi e s ,  and the so l ut i on of env i ronmental and soc i oeconomic prob
l ems . However, t h i s  resource bas e ,  wi th successful research , devel opment , and demon�trat i on  
( RD&D )  of rel evant technol oyies , does provi de the potent i al to  reduce rel i ance on  fore i gn oi l .  

The Apr i l  1977 s ubmi ss i o n  to Congress of the Nat i onal  Energy Pl an  { NE P )  a nd accompany i ng l egi s
l at i ve proposal s was des i gned to produce a coherent energy po l i cy fo r the Uni ted States . The 
l egi s l at i ve proposa l s  of the Nat ional Energy Pl an l ed to f i ve act s , pas sed by Conyress i n  1978,  
and known col l ect i vel y as the Nat i o nal Energy Act . The fi ve act s we re the Nat ional Energy Con
servat ion  Pol icy Act , the Powerpl ant and I ndustri al  Fuel Use Act , the Publ i c  Ut i l i t i es Reyul a
tory Po l i ci es Act , the Natu ral Gas Po l i cy Act , and the Energy Tax Act . 

The Nat i o nal Energy Conservat ion  Pol icy Act prov ides fo r several conservat i on  and sol ar  energy 
proyrams that offer a vari ety of l oans and grants desi gned to make b u i l di ngs more energy eff i 
ci ent . The Powerp l a nt and I ndustri al Fuel Use Act proh i b i t s  the use of oi l and natural gas 
in new el ectric ut i l i ty generat ion  fac i l i t i es and new i ndustri al bo i l ers.  Th i s  act req u i res 
ex i st i ng faci l i t i es to u se coal and coal -oi l mi xtures , it  l i m its  the use by these faci l i t i es 
of nat ural gas to 1974-1976 proport i ons , it proh i b its these faci l i t i es from switch i ng from o i l  
t o  gas , and i t  requi res that thes e fac i l i t i es cease u s i ng natural gas by 1990 . 

The Pub l ic Ut i l i ty Reg ul ato ry Pol i c i es Act of 1978 prov ides fo r el even vol unt ary standards fo r 
rate desi gn , as wel l as ot her ut i l i ty pract ices ,  that are to be cons i dered by State regul atory 
autho ri t i es and non-reg ul ated ut i l i t i es .  The Natural Gas Pol i cy Act of 1978 sets max i mum 
pr i ces for var i ous cateyor i es of nat ural gas.  The act prov i des for the deregul at i on of certa i n  
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gas , al though price control s on deregul ated gas may be reimposed by Congress , or by the 
Pres i dent ,  for one 18-month per i od .  The Energy Tax Act o f  1978 prov ides for tax cred i ts for 
i nsu l at i on and conservati on measures , and for res i dential  i nstal l at i on of wind or sol ar equ i pment .  

The NEP- I I  was s ubmi tted t o  Congress i n  May 1 979 , and further defi ned energy pol icy by 
emphas i z i ng the devel opment of o i l  substi tutes .  O n  J u ly  1 8 ,  1 9 7 9 ,  the Import Reduction Program 
was announced , conta i n i ng add i t i onal  l eg i s l at i ve proposal s .  Based upon these i n i t i at i ves , 
Congress passed the Energy Secur i ty Act on J une 30 , 1980 . The Energy Secur ity Act created a 
Syntheti c  Fue l s Corporati on ( SFC)  and a So l ar Energy and Energy Conservation  Ban k .  The SFC , wi th 
the potent ia l  for $88 bi l l ion  in resources was establ i shed to stimul ate the production  of 2 
mi l l i on barrel s per day of synthetic  fuel s by 1992 . The Bank was a uthori zed $3 bi l l i on i n  order 
to prov ide Federal subs i d i e s  for res i dent ia l  and coITTTierci a l  i nvestments in energy conservat i on 
and renewabl e energy resources . The Energy Security Act al so provi ded for a bi omass  fi nanc ia l  
assi stance program , authori zed at $1 . 45 bi l l i on over two years , desi gned to  encourage the 
deve l opment  of b i omass energy , i ncl uding  al cohol fuel from crops , wood , and agricul tura l  and 
mun i c i pa l  waste s .  The act requ i red the Presi dent to immedi ate ly  begi n  tak i ng action  to have the 
Strategic  Petrol eum Reserve fi l l ed at an average fi l l  rate of 100 , 000 barrel s per day for the 
fi scal year 1981 , and for every fi scal year thereafter. Furthermore , beg i nn i ng October 1 ,  1980 , 
w ith some except ions , o i l  from the Naval Petrol eum Reserve may not be used for any pu rpose 
other than fi l l i ng the Strategic  Petrol eum Reserve . F ina l l y ,  the act provi ded statutory 
support for gas and e l ectric  uti l i ty i nvestments i n  conservation . 

The Synthetic  Fue l s  Corpo rat i on and the Department of Energy ' s  Al ternat i ve Fuel s Production 
Prog ram are two of the major el ements of the National Synfue l s  Production Program . Under the 
Al ternati ve Fuel s Product i on Program , DOE is empowered to s hare the ri sks of synthet i c  fuel 
project devel opment w ith the pri vate sector thro ugh cost sharing agreements , l oan guarantees , 
price guarantees , purchase agreements to produce synfuel s and other mechan i sms .  These are the 
same powers that are extended to the Synthetic  Fue l s Corporation . S i nce nei ther the Al ternati ve 
Fuel s Producti on Program nor the Syntheti c Fuel s Co rporat ion exi sted before l ast year , a l l 
Federal support for the Memph i s  project has been provi ded by the DOE ( and previ ous l y ,  ERDA) 
Foss i l  Energy Program . 

I n  the Un i ted States , government i nvol vement i n  research and deve l o pment has genera l l y  been 
j usti f i ed when one of the fol l ow i ng criteri a appl i es :  

1 .  The costs and benefi ts to i nd i v idual  el ements of the pri vate sector are not commensurate 
with the costs and benefi ts of the Nation as a who l e .  

2 .  The funds requ i red to bring  research and devel opment to a successful concl us ion are too 
great or the ri sks too h i gh for the pri vate sector .  

3 .  I nformati on i s  requ i red for such government functions  as p l a nn i n g ,  formul ating pol i cy ,  
and establ i sh ing  regul at ions  and i ncent i ve s .  

Fol l owi ng these cri teri a ,  a Federal ro l e  i n  syntheti c fuel s research has been deve l oped . The 
uncertai n  nature of future ene rgy pri ces , h i g h  devel opmen t costs , and tec hn ical ri sks associ ated 
wi th the devel opment of new syntheti c fuel technol ogies have made Federal i nvol vement necessary .  

1 . 2 . 2  The Department  of  Energy ' s  program for technol ogy devel opment 

To meet the nat i onal  goal of reducing oi l imports , a combi nati on of conservati on , i ncreased 
uti l i zation of domestic resources and earl y impl ementat i on of al ternati ve energy technol ogies  
is  essen t i al . I n  formu l at i ng i ts prog rams for meet i ng the nat i on ' s  broad-based energy goal s ,  
DOE must consi der a wi de range of program opt i on s .  Al though i t  i s  des i rab l e  to deve l op the 
broadest pos s i bl e range of technol og ies , the ava i l abl e economic  and personnel resources are 
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l i mi ted , a nd each technol ogy must be eval uated on the bas i s  of i ts potent i al for energy produc
t ion or reduct ion in cons umpt i o n ,  t he resources requ i red for further devel opment , and t he tech
nical econ omic a nd env i ronment al ri sks  associ ated with the technol ogy .  The program opt ions 
ava i l ab l e  to DOE are di scussed b ri efly in the fol l owi ng sect i ons. 

In t he fo l l owi ng sect i ons , a bri ef descri pt ion of each of the technol ogy or program opt ions i s  
prov i ded al ong wi th  a n  estimate of near tenn ( 1985 , 1990 )  o r  mi d-tenn ( 2000) contri but ions to 
meet i ng our nat i on ' s  ene rgy needs . These est i mates have been taken from the second Nat i onal 
Energy Pl  a n2 except where noted ot herwi se.  P ri mary envi ronment al  effects of each of the 
opt i ons are noted where data is ava i l ab l e .  However ,  n o  attempt has been made t o  compare one 
opt ion  wi th anot her  by q ua nt i fyi ng resource consumpt ion , emi s s i ons or wastes . To do so wou l d  
b e  mi s l eadi ng because data reported for a part i cul ar technol ogy can s how consi derab l e  vari ation  
depe nd i ng u pon such  vari abl es as  fuel type , p l a nt s i ze or  confi gurat ion , degree of pol l ut i on 
contro l , and end-user requ i rements for l evel of fuel pur ity. 

1 . 2 . 2 . 1  Contri but i on of nonfoss i l  energy sources 

Conservat i on 

Energy conservat i on i s  best vi ewed as a seri es of act i ons to cut waste and get more from eac h 
un i t  of energy used . Th is i s  done i n  three ways : by i mprov i ng t he energy effi ci ency of bu i l d
i ngs , veh i c l es , and i ndust rial  eq u i pment , by s ubst i t ut i ng ene rgy-effic ient goods and servi ces 
for energy-i nt ens i ve ones , a nd by curbi ng the need for energy se rvi ces . 

Conse rvat ion  i s  an immedi ate and cost-effect i ve mea ns to deal w ith  the energy probl em.  There 
have been ma ny recent studies on the l ong-term energy demand i n  the Uni ted States , both i ns i de 
the government and el sewhere.  U s i ng these stud i es , p roj ect ions of consumpt ion  by end u se i n  
1990 were made t o  as sess t h e  poss ib l e res u l ts of a Federal conse rvat ion program. For a rea l 
gros s nat ional product (GNP)  growt h rate of 3 . 1% ,  Tab l e  1 . 1  s hows the pos s i b l e  energy sav i ngs 
i n  1990 compared to a project ion  of "busi ness as usual " pract ice . 3 

Table 1 . 1 .  U.S. energy consumption (quads) 

Residential/commercial Industrial Transportation Total 

N o·change path, 1 990 43 47 ·24 1 1 4  

Possible, 1 990 30 38 1 8  

Savings, % 30 20 25 

Source :  U . S .  Department of Energy , Pol icy Prograrrrni ng a nd F i scal 
Gui da nce , FY 1982-1986 , draft , January 30 , 1980. 

86 

25 

The i ndustri al sector of our economy uses more energy than a ny other sector,  and i s  therefore 
cri t ical l y  important to the nat i on ' s  overal l energy conservation efforts . Primary envi ronmental 
concerns of projects l i sted in the Envi ronmenta l Devel opment Pl an for I ndustrial  Energy 
Conservation i nvol ve i ssues of a i r emi ss i ons and sol i d  waste generation . Wh i l e  a n umber of 
techno l og i es under devel opment wou l d  resu l t i n  reduced a i r  emi s s i ons , several cou l d  i ncrease 
emi ss ions  or  change the compos i t i on of emi s s i ons . I n  e i ther case , cont inued devel opment wou l d  
requ i re measurement of  emi ss ions  and assessment o f  the need for add i t i onal  emi ss ion  control s .  
Sol i d  waste concerns center on determinat i on of safe d i s posal techn i ques . 

The sav i ngs noted i n  Tabl e 1 . 1  l ook attai nabl e ,  espec ia l ly  s i nce they do not enta i l  major  
techno log i ca l  breakthroughs . Al though conservat ion offers great potent1 a l  for near-term 
reducti on in energy consumption and associ ated dependence on fore i gn resources , it al one 
cannot provi de a l ong-term sol uti on . 

Sol ar  

These technol ogies are al ready pl aying  a smal l but  s i gn i fi cant rol e .  As  o i l  prices conti nue to 
ri se and conventi onal energy resou rces face constra i nts , so l a r  energy u se can be expected to 
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conti nue to ri se--to 9 to 1 2  quads i n  the year 2000 , based on projections of current trends . 
Approximately  s i x  quads of this  tota l woul d be from decentral i zed so l ar energy systems-- i ncl uding  
di rect use of biomass products , passi ve so l ar use s ,  acti ve space heati ng and cool i n g ,  and 
i ndustrial  and agri cul tural process heat . 

Based on t he fi ndi ngs of t he Domes tic  Pol icy Revi ew of Sol ar  Energy ,  t he nat ional sol ar goal 
coul d be most l i kel y achi eved by t he fol l owi ng tec hnol ogy mi x ( s hown i n  descend i ng order of 
ant ic i pa ted i mportance ) .  

1 .  B i omas s 
2. Hydroel ectri c 
3 .  Agri c ul tu ral and Indu stri al Process  Heat 
4. Act i ve Heat i ng , Coo l i ny and Hot Water 
5. W i nd 
6. Photovo l ta ics 
7. Pas s i ve Des i gn 
8.. So l a r  Thermal Power  
9.  Oce an Sys tems 

B i omas s and hydroel ectri c  toget he r are expected to constitute about one-hal f of the total 
renewab l e  energy neces sary to meet thi s goal . I ndustri al and agricul tural heat, pl us 
res ident i al / commerci al s pace and water heat are expected to const itute another t h i rd .  A 
vari ety of el ectri c ity yenerati ng technol ogies  (pr imar i l y  wi nd ) const itute the rema i n i ng 
po rt ion .  3 

So l a r  energy i s  al ready economical ly  compet i t i ve wi th  el ectr ic ity for prov id i ng hot water , and 
wi th other fuel s for a few speci fic  process and space heat appl i cati ons (pas s i ve sol ar and wood 
combust ion , for exampl e ) .  The t i me when compet i t i veness with  oi l may be ach i eved i s  h i gh l y  
uncertai n ;  but i f  current o i l  price trends conti nue , sol ar energy coul d poss ib ly  prov ide a n  
economi c al ternat i ve t o  oi l fo r space condi t ioni ng and process  heat i n  another 10 years. So l a r 
t hermal el ectri c  appl i cat i ons wi l l  l i kely requ i re a l onger t i me , perhaps i nto t he next century .  
However , i t  i s  pos s i b l e  t hat wi nd wi l l  be compet i t i ve much earl i er. 3 

D i rect sol ar energy systems are rel at i vel y beni gn i n  tenns of env i ronmental effects , produci ng 
few pol l utants u nder normal operat ions .  Environmental concerns center on l eakage , i mproper 
hand l i ng or d i s posal of toxic addi t i ves in so lar  system heat transfer fl u i d s .  Pos s i b l e  conse
quences of fl u i d  di scha rges are contami nat ion of potab l e  water suppl i e s , decreased effi c iency 
of sewage treatment p l ant s  and ecosystem damage . Net heat res i dual s from sol ar el ectr ical 
power yenerat ion  are a potenti al source of t hermal pol l ut i on .  Land use i mpacts and  micro
cl imat ic  mod if icat i o n  due to so l a r cent ral powe r system operat ions are al so conce rns . 

B i omass 

The concept of a cu l t i vated fores t ,  or s i l vicul ture, has rece i ved i ncreas i ng attent ion  and may 
be a major source of bi omass i n  the fut ure.  Experimentat ion  on three vari et i es and techn i ques 
for produci ng opt imal y i el ds is taki ng pl ace . Al so y i el ds on exi st i ng  commerci al forest l a nd s  
can b e  i mproved. Ei ther of these approaches coul d i ncrease y i el ds to two to t hree t i mes cur
rent l evel s .  Add it ional sources of bi omass energy i ncl ude agr i cu l t ural residues such as straw, 
cornstal ks a nd cane stal k s ; mari ne pl ant matter s uch as ocean kel p and water hyaci nths ; animal 
manure from feed l ot s ;  a nd mun i c i pal so l i d waste and sewage . 

A wide range of as sessme nts  of t he total q ua nt i ty of b i omas s ava i l ab l e  for energy use mi ght 
be expected , because of the vari ety of sources and u ses .  Neverthel ess ,  t he est imate of total 
l ong-term U . S. resources reported i n  three studi es were surpri s i ng ly  c l ose , at 8, 10 . 5 ,  and 
1 2 . 8  q uadri l l i on Btu.  Woody crops and res i dues compri se the major port ion of t he resource. 
Other crops grown speci f ical ly for energy use are expected to pl ay a mi nor rol e because of com
pet i ng demands for food and f i ber crops .  The Domest i c  Pol i cy Review of  Sol ar  Energy est imated 
that b i omas s coul d contri bute 5 . 4  q uads of energy by the year 2000. 3 

Envi ronmental i s sues conce rni ng terrestri al b iomas s product i o n  are presented i n  Sect ion  1 . 4. 7 ,  
Al ternat i ves .  
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Hydroe l ect r i c  

Devel opment o f  hydroe l ect r i c  ge nerat i ng capac i ty i s  l i m ited to speci f i c  geograp h i c  areas , a nd ,  
to a l arge extent , most of t he favorab l e  s i tes have a l ready been devel oped.  I n  v i ew of the 
growi ng p ub l i c  oppos i t i o n  to the  commi tment of addi t i o nal l a nd res ources fo r hydroel ectri c 
devel oµment , t he potent i al for s i gn i f i cant i ncreases i s  not certa i n .  Hydropower i s  a l ready 
t he most ful ly devel oped renewab l e  energy res ource . Approx i mately 3 quads per year are now 
produced at pr imar i l y  l a rge-sca l e ,  h i gh-head faci l i t i es .  The Domest i c  Pol i cy Rev i ew projected 
t hat an i ncreas e of 0 . 5  to 1 q uad of h i gh-head ( mostl y l arge-sca l e )  product i o n  is pos s i b l e .  
Wh i l e  smal l hydro projects produce a negl i g i b l e  amount o f  power a t  the present t i me ,  t h e  DPR 
set a target of 0 . 8  q uads by the year 2000 from predomi nant l y  l ow-head fac i l i t i es .  Studi es 
u nderway s i nce the  DPR su gyest that these est i mates c oul d be l ow. 3 

Env i ro nmental  i ss ues associ ated wi th  hydroel ect r i c  power generat i on i nc l ude the l oss of hab i 
t ats u pstream and downs tream ; the preve nt i on o f  u pstream spawn i ng by severa l  mai n speci es ,  such 
as sa l mon ; and ,  when s p i l l ways are used the addi t i on of n i trogen to t he water. Land drowned as 
a res u l t  of dam construct i o n  can res u l t  i n  severe soc i o-econom i c  i mpacts such as l oss  of pri me 
ayri cu l tural  l a nds , forests a nd mi neral resource s ,  and t he d i s pl ace1nent of res i dent 
po pul at i o n s .  

Geotherr11a l 

Geot hermal reso urces i n  the form of geopres sured aqui fers i n  the Gul f States of Texas and 
Lou i s i ana cont a i n  rec overab l e  methane,  t he rmal a nd hydraul i c  ene rgy. Domest i c  Pol i cy Revi ew 
es t i mates pl ace pos s i b l e  capac i t i es fo r d i rect thermal appl i cat i ons at 0 . 1 q uad per year by 
1985 a nd L O  q u ad per year by 2000 .  Howeve r ,  devel opment of t he ava i l ab l e  resources i s  l i mi ted 
i n  some cases by env i ronment al cons i de rat i o ns associ ated w i t h  control of hydrogen  su l f i de and 
d i s posal of br i nes .  Env i ro nment al probl ems assoc i ated w ith  resource devel opment are presented 
i n  Sect ion  1 . 4. 7 ,  Al ternat i ves . 

Nuc l ear 

Devel opment of nuc lear  powe r repres ent s a s i gn i f i cant potent i al for add i t i onal energy . The 
fut u re growth of nuc l ear  power i s  dependent u pon overcomi ng f i nanc i a l , envi ronme ntal , and 
soci al i s sues wh ich  it now faces . 

The sa l i ent feat ure of nucl e ar energy forecasts has been the i r  systemat i c  dec l i ne .  Al t hough  
t he exces ses of  t he past ( forecasts of  up  to 1000  GWe of i nstal l ed nuc l ear capac ity by t he year 
2000 ) are now wi del y recogn i zed , t here has been a cont i nued eros i o n  of even recent fo recasts 
t hat had been cons i dered conse rvat i ve .  For exampl e ,  t h e  1977 E IA An nual  Report predi cted that 
from 200 to 275  GWe of nuc l ear  capac i ty woul d be on l i ne in  the Un i ted States by 1995 . By 
contras t ,  t he 1979  E IA An nual  Report p l aced the est i mate at 1 48 GWe .  S i nce 197 5 ,  the numbe r  
o f  new pl a nt s  o rde red h a s  been exceeded by cancel l at i on s .  4 

E ach  of t he vari ous stage of nuc lear  energy product i o n  i s  a source of potent i al env i ronment al 
concern. These stages i nc l ude : mi n i ng ,  mi l l i ng ,  ura n i um hexafl uor i de product i o n ,  enri chment , 
fuel fab ri cat i o n ,  powe r generat i o n ,  reproces s i ng and waste d i s posal . M i ni ng ope ra t i o n ,  both 
open pit a nd u nde rground, produce i mpacts s i mi l ar to those a s soc i ated  with coal product i o n ,  
a nd i nc l ude l a nd d i s turbance , water consumpt i o n ,  a nd effl uent d i scharges . I n  add i t i o n ,  mi ners 
are exposed to l ow l e ve l s  of radi at i on from radon gas , a decay product of uran i urn. M i l l i ng 
opera t i o ns to produce yel l ow cake generate l a rge vol umes of sol i d  a nd l i qu i d t a i l i ngs , wh i c h  
must b e  d i s posed o f  as  l ow l evel radi at i o n  wastes .  Uran i um hexafl uor i de product i o n ,  enri chment 
a nd fuel fabri cat i o n  are al so sources of 1 011-l evel l i q u i d  and gaseous rad i at i on wastes . Powe r 
generat ion  creates prob l ems of t he rmal pol l ut i on and rad i oact i ve emi s s i ons .  More s i gn i f i cant , 
however ,  a re t he prob l ems associ ated w i th fuel reproces s i ng a nd waste d i s posal . Fuel repro
ces s i ng res u l t s  in the h i ghest l eve l s  of radi oact i ve emi s s i o ns of a ny of t he prev i ous ly  noted 
operat ions  and d i s posal  o f  h i g h  l e vel  rad i a t i on wa ste s have not been commerc i a l l y  demon
s trate d .  

1 . 2 . 2 . 2  Contr i but i on of non-gaseous foss i l  ene rgy sources 

The DOE Foss i l  Energy Program i s  st ructured to devel op appropri ate technol og i es to hel p meet 
fut u re U . S . e ne rgy need s .  The tec hnol oyy base effo rt devel ops  bas ic  i nfo rmat i o n  and advanced 
concept s  w i t h  potent i al appl i cat ion  for prov i d i ng energy from coal , o i l , gas , and other fos s i l 
resources . The t echnol ogy base  el ement s are bas i c res earch , appl i ed research , a nd exp l o ratory 
devel opment of t he extract i o n , convers i o n ,  a nd ut i l i zat i o n  of fos s i l energy resources.  The 
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technol ogy base focuses on better sci ent i f i c  and engi neeri ng dat a for res earch and devel opment 
pro\jrarns a nd on bas i c  i mprovements to p rocess effi ci enci  es and/or use of 1 ower cost technol ogy 
t hat ca n operate i n  an envi ronment al ly acceptab l e  manner. 

To meet the nat i o nal goal for reduci ng oi l i mports , early impl ementat i on of a numbe r of energy 
technol ogi es i s  es sent i al .  I n  addi t i on to t he non-fos s i l  energy sources ment i oned above , 
energy sources of coal l i q uefact ion ,  s hal e oi l extract i o n ,  i mproved di rect combust ion  of coal , 
coal -oi l  m i xture s ,  and ot hers w i l l be needed to meet nat ional pol i cy obj ect i ves .  Impl ementa
t i on of i mproved envi ronment al cont rol s wi l l  al so be needed to ensure acceptab i l i ty of t he new 
technol ogi es for u se of fos s i l  fuel s.  

I ncreased product i on of domest i c  o i l  

The decontrol of domest ic  c rude o i l  pri ces i s  expected t o  reduce pet rol eum i mports by i ncrea s 
i ng t he i nce nt i ve fo r domes t i c  p roduct i o n  o f  oi l and reduc i ng consumer demand f o r  pet rol eum 
product s .  By 1990 , the i ncrease in domest i c  product ion is expected to be 0 . 4  to 0. 7 mi l l ion  
ba rrel s/day. The reduct i o n  i n  domest i c  consumpt ion  attri butab l e  to decont rol wi l l  a l so be 
s ubstant i a l .  By 1985 decontrol i s  expected to reduce domest i c  petrol eum co nsumpt i on by 0 . 3  to 
0. 5 mi l l i o n  ba rrel s/day. By 1990 , t he reduct i o n  is est i mated at 0 . 4  to 0 . 7  mi l l i o n  
barrel s/day. 

The envi ronment al concerns associ ated wi th  domest i c  o i l product i on are presented i n  Sect i on 
1 . 4 . 7 ,  Al ternat i ves . 

Outer cont i nental shel f (OCS) l easi ng 

The offsho re zone of t he cont i nent al s hel f cont a i ns s i zeab l e  rese rves of o i l . Esti mat es of 
u ndi scovered recoverab l e  o i l  from the offshore zone,  out to depths of 650 feet , range from 1 2 . 5  
t o  38 b i l l i o n  ba rrel s . 5 I n  rece nt years , the est i mates have been cons i stent ly  rev i sed down
ward. O i l  compani es ra nked 17 major  offs hore areas based on the i r  vi ew of resource potent i a l 
and t he i r  orde r of devel oprne nt prefe re nce . The top f i ve areas were the Central Gul f of Mex i co , 
the Gu l f  of Al aska ,  the West Gu l f  of Mexico,  Sout hern Cal i forni a ,  and the  Mi d-At l ant i c , 6 

Domest i c  product i on of o i l  may be i ncreased t hrough addi t i onal expl orat i on and devel opment of 
new fi el ds and by enh anced recove ry of exi s t i ng resources .  

The  envi ronment al effects of  offshore oi l exp l o rat i o n  and prod uct ion  are l argel y the  same as 
t hose for ons hore product i on .  However ,  t h e  effects o f  a b l owout or a major o i l  s p i l l  upon 
ma ri ne and coastal ecosystems are pot ent i al ly  severe and l o ng l as t i ng.  

D i rect coal  ut i l i zat i on 

Coa l consti tutes about 77% of t he U . S .  convent i o nal energy reserves but current l y  suppl i es l ess  
than 20%  of  ene rgy cons umpt i on .  The i nc reased ut i l i zat i on of domest i c  coal reserves appears 
to offe r t he greatest near-term pot ent i al fo r i ncreased domest i c  energy product i o n .  Avai l ab l e  
technol ogy for ut i l i zat i on of coal i s  currently l i mi ted primari ly  t o  d i rect combust ion i n  con
ve nt iona l  bo i l e rs .  I ntens i ve effort s are unde rway to devel op i mproved combust i on. techn i q ues , 
to expand ut i l i zat i on of commerci al ly  ava i l abl e technol ogy for convers ion  of coal i nto gaseous 
a nd l i qu id  synt het ic fuel p roduct s ,  and to devel op more eff i c i ent convers ion  technol ogi es .  

Two advanced techn i q ues fo r di rect ut i l i zat ion  of coal current l y  unde r devel opment a re 
fl u i d i zed-bed combust ion a nd magnetohydrodynami cs .  Fl u i d i zed-bed combust i on systems offer the 
pot ent i al for effi c i ency ut i l i z i ng the l a rge u . s . reserves of h i gh-su l fu r  coal  i n  a manner that 
contro l s  t he emi s s i ons of gaseous pol l utant s ,  i ncl udi ng su l fur d i oxi de and , to some extent , 
n i t rogen ox i des . I n  a fl u i d i zed-bed boi l er ,  t he combust ion  a i r  passes u pwa rd through 
a gri d wh i ch supports  a t h i ck bed of granul ar ,  noncombust i b l e  mate ri al , s uch as coal ash and 
l i me. t he a i r  fl u i d i zes t he materi al ( expa nds the vo l ume at:id t urbul ent l y  m i xes the materi al ) 
a nd with  t he rel ati vely smal 1 amount of a i r  used to i nject the pu l veri zed coal , supports the  
des i red combustion .  The heat transfer surfaces or boi l e r tubes ca n be  embedded i n  the  fl ui 
d i zed bed di rect ly  because c ombust ion  occurs at temperatures t hat wi l l  not damage t he t ubes . 
The heat rel ease and heat transfe r  coeffi c i ents of ' fl u i di zed-bed boi l e r  a re h i g h ,  great l y  
reduci ng t h e  req u i red boi l er s i ze ,  we i ght a nd cos t .  Atmospheric fl u i d i zed-bed un its  fo r 
powerp l a nt s  a re expected to be commerci al ly avai l ab l e  by 1990 .  The Energy I nformat ion  Admi n
i st rat ion  1979 Annual  Report predi cts  el e�t ri ci ty generat ion  us i ng atmospheric  fl u i d i zed-bed 
boi l e rs to be 1 . 2  quads by t he year 2000. 
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The second tec hnol ogy that has been unde r  deve l o pment fo r di rect coal uti l i za t i on i s  magnetohy
drodynam i c  ( MH D )  power genera t i on . Combust i on of coal res ul ts in the product ion  of hot gases 
( pl asma ) wh i ch a re passed t ransverse l y  through a magnetic  fi e l d .  I f  a pai r o f  el ectrodes are 
pl aced at r ight  ang l es to the d i recti on of the magnetic f iel d ,  i n  the mov i ng p l asma , an el ectri c 
current i s  induced between the two el ectrode s .  I t  i s  bel i eved t h a t  u s e  o f  M H D  tec hnol ogy i n  
conj unct i on wi th conventi ona l  coa l -fi red powe r sta t i ons coul d i mprove overa l l p l ant eff i c i ency 
by as much as 20 percent .  Pr inc i pl e  probl ems requ i r i ng sol ut ion  are  recovery of the seed ing  
mater i al used  to enhance the  reacti on and corro s i on of the  e l ectrodes caused by prol onged 
exposure to hot corros i ve gases . 8 Th i s  technol ogy i s  not expected to be commerc i a l l y  a va i l abl e 
unt i l  after the year 2000 . 4  

Al though d i rect combust ion of coal w i th requ i red contro l s  on parti cul ate and sul fu r  d i ox i de 
emi s s i ons currentl y appears to be the most cost-effecti ve method for the l a rge-sca l e u ti l i zat ion  
of coal ( parti cu lar ly  for e l ectri c power genera t i on ) ,  the cost of req u i red pol l ut i o n  control 
equi pment l imi ts the u ti l i za t i on of coal in sma l l - and moderate- s i ze pl ants . The d i sposal of 
l arge quan t i t i es of ash and fl ue gas desu l furi zat ion res i dues a l so l imi ts the appl icab i l i ty of 
d i rect combust ion .  I n  addi t i on , many appl i cat i ons requ i re e i ther gaseou s or l i q u id  fuel s and 
are unsu i ted fo r d i rect coal ut i l i zat ion .  For these reason s ,  con vers i on of coal i nto l ow-su l fu r ,  
l ow-ash , gaseous o r  l i q u i d  fuel products i s  h i gh l y  des i rabl e .  

Enhanced o i l recovery* 

Enhanced o i l  recovery ( EOR)  i nvo l ves i n- s i tu mod i fi cat i on of the reservo i r  cond i t i ons or o i l  
resource characteri s t i cs t o  i mprove the recovery of oi l .  Techn i ques cu rrent ly  i n  use or under 
deve l opment i ncl ude : i mproved waterfl ood i n g ,  m i cel l ar-pol ymer fl ood i n g ,  carbon di ox i de fl ood i ng ,  
steam fl ood i ng and in-s i tu combust ion .  Improved waterfl ood i ng enta i l s  i nject ion o f  a m i xture of 
caus t ic  soda or a t h i cken ing  agent with  water i nto a reservo i r  for the purpose of increas i ng 
fl ood d i s pl acement effi c i ency .  M i cel l ar-pol ymer and ca rbon d i ox i de fl ood ing  enta i l  al ternate 
i njections of these surfactants as d i sp l ac i ng fl u i d s  fo l l owed by i njecti ons of water as a dri v i ng 
fl u i d .  Steam i njection i n  pl ace of the aforement i oned techn i q ues resu l ts i n  reduc i ng the v i scos i ty 
and spec i fi c  grav i ty of heavy o i l s  and thus  decreases the i r  re si stance to fl ow. The same effect 
i s  poss i bl e  through i n -s i tu combus t i on where a i r  i s  i nj ected and a portion of the oi  I is burned 
i n  p l ace generating  suffi c i en t  heat w ith i n the bank  to decrea se res i stance to fl ow .  Gases 
resu l t i ng from combu st ion a l so i ncrease reservo i r  pres sure s ,  thus enhanc i ng the movement of the 
l ess v i scous o i l  toward a produc t i on wel l .  

Primary recovery ( from reservoi r  pressure )  and seconda ry recovery ( from water or gas i nj ect ion ) 
can capture a bout one-th i rd of the oi l i n  pl ace , enhanced o i l  recovery has the potent i a l  to 
recover 10 to 15 percent more , or approximate ly  40 to 60 bi l l i on barrel s .  Current l y  on l y  steam 
i njecti on techni ques are nea r commerc i a l iza t ion ; however ,  enhanced oi l recovery cou l d  contr i bute 
as much as 0 . 5  to 1 mi l l i on barrel s per day by 1985 and between 2 to 3 mi l l ion  barre l s  a day by 
2000 . 3 

En hanced oi l recovery i s  a v i abl e ,  nea r-te rm option  to i ncrea se recovery and domest i c  production 
of petrol eum products . The decontrol of domest ic  crude o i l  pri ces wi l l  offer g reater i ncenti ves 
for enhanced o i l recovery . 

The objec t i ve of the DOE enhanced o i l  recovery program i s  to reduce the uncerta i nty i n  the 
sel ecti on and operat i on of the appropr i a te technol ogy/ s i te comb i nat ions , to expand the appl i cat ion 
of the methods , and to i mprove the producti v i ty of the technol ogy i n  an envi ronmenta l ly  acceptabl e 
manner .  

The envi ronmental concerns associ ated w i t h  enhanced o i l  recovery a re presented i n  Section  1 . 4 . 7 ,  
Al ternat i ve s .  

Oi l sha l e  

Oi l sha l e  i s  fi ne-gra i ned marl stone sed i ment r i c h  i n  hydrocarbon deri vati ves .  Th i s  hydrocarbon 
mater ia l , kerogen , produces a synthe t i c  o i l  or gas upon pyro l ys i s .  

Oi l sha l e  i s  a major re sou rce and the technol ogy for devel o p i n g  i t  i s  con s i dered to be colllTier
c i a l  ly  avai l a bl e .  Sha l e  o i l i ndustries  have exi sted in 14 countri es but a re currentl y operat ing  
on ly  in  Es ton i a  and  Manchur i a .  

*Materi a l  i n  th i s  section taken from Reference 7 .  
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Both su rface and underground m i n i ng techn i ques can b e  used t o  extract o i l sha l e .  Once m i ned , 
the shal e can be subject to surface retort i ng during  wh i ch o i l  and gas a re produced from the 
kerogen . Al ternatel y ,  the shal e can be l eft in the ground and i n -s i tu retorti ng can be 
appl i e d .  Duri ng t h i s process , a heat carri er ( a i r  or  combustion gase s )  is i ntroduced i nto the 
shal e bed throug h an i nj ect i on we l l  to pyro l yze t he ke rogen in the shal e .  The o i l  and gas from 
i n- s i t u  retort i n g  are extracted through product i on wel l s  w i th t he spent sha l e  rema i n i ng i n  p l ace . 
Fractur i ng or l each i ng the shal e bed i s  frequent l y  necessary to faci l i tate product i on . 

The technol ogy for surface retort i n g  i s  more advanced than i t  i s  for i n-s i tu  retort i n g .  The 
current DOE program i nc l udes sha l e  o i l  product i on research on true i n -si tu methods , mod i fi ed 
i n- s i tu methods , above ground methods , and support i ng research for o i l  s ha l e  process i ng and 
contro l  techno l ogy . 

The l argest and ri chest o i l  sha l e  re serves i n  the U n i ted States a re l ocated i n  the Green Ri ver 
forma t i on in the tri -state reg i on of Col orado , U ta h ,  and Wyom i n g .  The U . S .  Geol og i ca l  Survey 
( USGS ) has ident if i ed shal e o i l  resource s at over 2 x 10 1 2  bbl , of wh ich  90% i s  i n  the sha l es of 
the Green River formati on .  Deve l opment of the re source i s  current l y  l i mi ted by econom i c  and 
env i ronmental con s i derat i on ; 9 ,  1 0 ,  1 1  howeve r ,  up  to one m i l l i on barrel s of s ha l e  o i l  cou l d be 
produced in 2000 . 2 

The envi ronmental concerns assoc i a ted w ith  deve l o p i ng the o i l  sha l e resource are con s i dered i n  
Secti on 1 . 4 . 7 ,  Al ternati ves .  

Coal L i quefac t i on 

Coa l  l i quefaction i s  the product i on of l i qu id  hydrocarbon s from coal by chan g i n g  the hydrogen
to -carbon rat i o  of the coal b e i n g  processed . Thi s can be accompl i s hed through di rect l i que
fact ion i nvo l v i ng d i rect hydrogenat i on , sol vent extract ion or pyro l ys i s  or though i nd i rect 
l i quefaction where coal gas i fi ca t i on precedes l i quefact i on . 

The devel opment of commerc i a l  coa l l i quefaction  processes wi l l  provi de a route , w i th i n  env i 
ronmental g u i de l i nes , to i ncreased domes t i c  produc t i on of coa l foss i l fue l s  and feedstocks . 
Synthe t i c  fue l s deri ved from coal l i quefacti on processe s can rep l ace refi ned petro l eum products 
most effecti ve l y  in two d i st i nct markets . One market uses l ow-ash , l ow-s u l fur boi l er fue l s 
s u i tabl e for cl ean generat i on of e l ectric power and i ndustri a l  steam . The other market uses 
h i gh-grade fue l s such as jet and d i esel  fue l , gasol i ne ,  heati ng o i l , and chemi cal feedstoc ks . 
The contri but i on of coal l i quefact i on to mee� i ng nati onal  energy needs i s  est imated at between 
0 . 3  and 1 . 0  m i l l ion  barre l s per day i n  2000 . 

The goal of the Federal government l i qu efac t i on program i s  to fac i l i tate the establ i shment of a 
synthet ic  l i q u i d  fue l s i ndustry .  Spec i fi ca l l y ,  the object i ves  have been : 

o Demonstrate the techn i cal capa bi l i ty to produce cl ean l i q u i d  and sol i d  fue l s from coal by 
d i rect l i quefacti o n .  

o Deve l o p  improved i nd i rect l i quefacti on processes  t o  produce l i q u id  fuel s from synthes i s  
gas made from coal . 

o Provide techni cal and fi nanc i a l  i ncent i ves  for contnerc i al i zation  of those techno l og i e s  
that are currently ready for deve l o pment s u c h  as i n d i rect l i quefaction . 

o Promote the deve l o pment o f  more advanced t h i rd-generation  coal l i quefact ion processes 
wh ich  can be convnerc i a l l y  v i a bl e in the 1990-2000 t ime frame . 

The general strategy of the l i quefact i on acti v i ty i s  to promote coal l i quefaction through  R&D . 
Four  d i rect l i quefaction processes are i n  advanced devel opment stages . 

o Sol vent Refi ned Coal ( SRC ) processes I and I I  are being  tested i n  6 ton/day and 50 ton/day 
( coal ) p i l ot pl ants , respect i ve l y ,  that are current ly  i n  operat ion .  Techn i cal  demonstra
tion pl ants o f  6000 tons/day s i ze ( one for each process )  are in des i gn stages . 

o H-Coal i s  undergo i ng con t i n ued devel opment i n  a 600 ton/day p i l ot pl ant wh i c h  began oper
ation  in FY 1980.  Cont i nued s upport work i nvo l ves a 3 ton/day POU . 
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o Exxon Donor So l vent ( EUS ) i s  undergoi ng deve l o pment i n  a 250 ton/day p i l o t  p l ant wh i c h  
began operation  duri ng F Y  1980 . Cont inued l aboratory and eng i neering researc h support 
backs up the p i l ot pl ant operat i on .  

Thi rd-generat i on ( d i rect l i quefact i on )  processes i ncl ude d i s po sa l  cata l yst processes , a two
stage l i quefac t i on process (TSL ) , and f l ash  hydropyro l ys i s .  Bench-sca l e  and POU stud ies  con
t i nue in order to define  the potenti al o f  these and newer processes fo r scal ed up eng i neeri ng 
studi e s .  

I nd i rect l i quefaction  proces ses ( l i q u i d  fuel s v i a  synthes i s  gas from coal ) i ncl ude t h e  SASOL 
proce s s ,  now commerc i a l  in South Afr ica .  An acce l e rated effort is underway i n  the Uni ted 
States to deve l op new and improved i nd i rect processes tai l o red to U . S .  coa l s  and markets . 
Des i gn and cons truct i on of a sma l l ( 100 barre l s/day ) methanol -to-gaso l i ne p i l ot p l ant based on 
a Mobi l process i s  underway and a 36 barre l s/day l i q u i d  phase/ s l urry phase syngas to me thanol 
pl ant is being prepared for opera t i on .  

The envi ronmental conce rns associ ated w ith  coa l l i quefact i on are con s i dered i n  Secti on 1 . 4 . 7 ,  
Al te rnat i ve s .  

1 . 2 . 2 . 3  Contri but i on of gaseou s fo ss i l  energy so urces 

I ncreased producti on of convent i onal gas re sources 

Natural gas currently p l ays an important ro l e  in domest i c  ene rgy markets for two reasons :  
( 1 )  natura l  gas currently prov i des  a quarte r of  total U . S .  energy supply and ( 2 )  natural  gas 
can , as a techn i cal  matter, eas i l y  d i spl ace o i l  in l arge porti ons of the i ndustri a l  and e l ec
tri c uti l i ty sectors . Uncerta int ies  ex i st about the s i ze of the future contri but i o n  of dome s
t ic , imported , syntheti c ,  and natural gas to tota l U . S .  energy needs . Estimates range from 22 
to 24% in 1 985 and from 1 5  to 20% in 2000. 

There are two ma i n  categori es of conventi onal  natural gas . The f i rst i s  made up of gas assoc i 
ated w ith  o i l  product i on ,  sha l l ow gas and ot her easi ly  obta i nabl e gas , and const itutes the 
majori ty of present gas product ion .  Product ion from these source s i s  proj ected to decl i ne from 
1 6 . 2 tri l l i on cub ic  feet i n  1 980 to 8 tri l l i on cub ic  feet i n  1990 and 4 . 3  tri l l i on cub ic  feet 
in the year 2000 . The other category of conven t i onal gas  i nc l udes those resources t hat can be 
recovered us i ng conventi onal technol ogy but that have been too techn i cal l y  d i ffi cu l t  or expen
s i ve to di scove r ,  ve ri fy ,  extract . Th i s  category i ncl udes outer cont i nental she l f  gas , deep 
gas bas i ns ,  the western overthrust bel t ,  and Al askan ga s .  

Proven gas re serves o ff o f  t h e  Gul f of Mex i co a n d  southe rn Cal i forn i a  are estimated a t  35 . 7  
tri l l i on cub i c  feet .  Atl ant i c  and Al askan off-sho re a reas are thought to conta i n  l arge quant i t i e s  
of potent i a l , b u t  a s  yet , unproven reserve s .  Esti mate s o f  gas prDduction  duri ng the next 20 
years from the outer conti nental shel f vary greatly .  

Natural  gas  produced at de pths o f  1 5 , 000 feet  or more be l ow t he surface is  known as deep gas . 
Deep gas bas i n s  w i t h  potent i a l l y  l arge depo s i ts i ncl ude the Appal ac h i an Bas i n , Anadarko Bas i n , 
Gu l f  Coas t ,  the Del aware Bas i n  ( Texas ) ,  the M i s s i s s i pp i  Embayment and bas i ns i n  the Rocky 
Mounta i ns .  O f  t he above , the Anadarko Bas i n , covering  1 1 , 080 square m i l es i n  the O k l ahoma and 
Texas panhandl e ,  has the greatest prospect for the product i on of deep gas with proven reserves 
of 3 tri l l ion  cub ic  feet and potenti a l  reserve s of 88 tri l l i on cub ic  feet . P rev ious  to deregu 
l at i on of deep gas , h i g h  product i on cos ts were a serious constra i nt to deve l opment . 

The Western Overthrust  Bel t i s  a stri p of fo l ded and fau l ted sed imentary strata run n i ng from 
northern Al aska , sou thwest through Canada and the we stern Un i ted States i nto Mex ico .  The 
Overthrust Be l t  i s  consi dered one of the most promi s i ng o i l  and gas producing  provi nces i n  
North Ame ri ca . Proven re serves o f  na tu ra l gas a re over 2 . 25 t ri l l i on  cub i c  feet . The ext reme l y  
comp l ex geol ogi cal structures  a n d  the compl i cated l and a n d  mi nera l  ownersh i p  patterns have con
tri buted to the expens i ve dri l l i ng costs wh i c h  were consi dered deterrents to resource deve l o pment .  

Al a s kan gas from the North S l ope i s  est imated a t  2 6  tri l l i on cub ic  feet o f  proven reserves , or 
more than ten percen t of tota l U . S .  reserve s .  P l ans are cu rrent l y  underway for con structi o n  o f  
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a 4800 mi l e  p i pel i ne wh i ch wou l d bring  th i s  gas to Cal i forn i a  and the M i dwes t .  Compl et ion  of 
th i s  p i pe l i ne i s  schedu led  for 1984 . 

Product ion from al l of these sources i s  proj ected to i ncrease from 1 . 4  tri l l i on cub i c  feet i n  
1980 to 6 . 6  tri l l i on cub ic  feet i n  1 990 and to 6 . 9  tri l l i on c u b i c  feet by 2000 . Overa l l produc
t i on from conventi onal gas resou rces i s  expected to decrease from 17 . 6  tri l l i on cub i c  feet in 1 980 
to 14 . 6  tri l l i on cub ic  feet i n  1990 and 1 1 . 2  tri l l i on c u b i c  feet in 2000. I ncreases i n  production 
potent ia l  of the convent i onal gas resou rces woul d resul t from i ncreased expl orat i on and devel op
ment of the harder to f i nd resources , or from unexpected , but poss i bl e ,  new d i scoveries of 
eas i l y  recovered gas .  Further d i scuss i on concern i ng these resources may be found i n  Section  
1 . 4 . 7 ,  Al ternat i ves . 

The envi ronmental i mpacts from the conventi onal sources wou l d  occur  pr imar i l y  duri ng the s i te 
preparat i on ,  road cons truct i on and p i pel i ne construct i on act i v i t i e s .  These impacts i ncl ude 
temporary a i r  qual i ty degradati on ,  l and d i sturbance , soi l and product i v i ty l osses , i ncrea sed 
noi se l evel s and i ncreased sed i mentat i on of streams . The extent of these i mpacts wi l l  depend 
l arge ly  on the l ocat i on of the resou rce and the qual i ty of the gas be i ng extracted . Natural  gas 
may be produced in assoc i at i on wi th o i l  ( associ ated and d i ssol ved gas )  or from predominantly gas 
( nonassoc i ated gas ) wel l s ,8 affec t i n g  the number  and s i ze of the fac i l i t i es req u i red for 
process i n g .  Fac i l i t i es that may be requ i red i ncl ude those separat i ng sand and water from the 
gas , separa t i ng l i qu i d  hydroca rbons from the gas , compression  of the gas and sul fur removal . If 
the amount of l i qu i d  hydrocarbons i s  h i gh ,  add i t i onal fac i l i t i e s  may be requ i red to process these 
l i qu i ds i nto usabl e fract i on s .  

Impacts s im i l ar t o  those for s i te preparat i on wou l d  occur  dur ing  construction  o f  gas p i pel i ne s .  
Ai r qual i ty wou l d b e  affected by emi ss i ons from heavy equi pment and by burn i ng o f  refuse . Top
so i l  and nearby streams coul d be affected by grad i n g  acti v i t i es and eros i on .  Because , for the 
mos t part , p i pel i nes are constructed underground , surface impacts wou l d  be ma i n l y  temporary , 
though pi pel i ne r ights-of-way woul d be permanent l y  unava i l ab l e  for some types of devel opment .  
Impacts wou l d  al so occur at construct i on s i tes for compressor stat ions  at l ocat ions al ong the 
p i pel i nes but these woul d be mostl y tempora ry and l ocal i zed . 

After construct i on ,  the on ly  s i gn i f icant impacts wou l d  be to a i r  q ual i ty at compres sor stations  
as part of the  natural  gas  is  burned to ma i nta i n  compres s i on .  

Enhanced gas recovery* 

Natural  gas , despi te a 1 5  percent decl i n e  i n  product i on i n  the past 5 years , remai n s  the l argest  
contri butor to domest ic energy s uppl y .  Cont in ued dec l i ne i n  gas product i on wi l l  i ncrease rel i ance 
on i mported o i l  and gas .  I f  more of th i s fuel becomes ava i l a bl e ,  the  decl i ne cou l d  be  offset and 
gas cou l d  be d i verted to i ndustri al  users of o i l , thus  reduc i ng o i l  import s .  Production  from 
unconvent ional gas sources cou l d  p l ay an important rol e i n  ach i ev i ng th i s  goal . 

Domestic  production and reserve s ,  dom ina ted by convent i onal gas resources , have general l y  
decl i ned . An nual  product i on ( dry ) i n  1979 was 19 . 5  tri l l ion cub ic  feet ( Tcf ) , sl i ghtl y h i gher 
t han 1978 producti on 19 . 1  Tcf but down from the 1 973 pea k  of 2 1 . 7  Tcf. Estimated production for 
the fi rst el even months of 1980 was 1 7 . 6  Tcf compa red to 1 7 . 8  Tcf for the same per iod of 1979 .  
Proven reserves have dropped bel ow 200  Tcf from t he i r  1 967 pea k of  293  Tcf . I n  on ly  one 
year s i nce 1967 have add i t i ons to reserves kept pace w ith  dep l et ion of reserves through product ion .  
(That year was 1970 , when t he  assoc i ated gas  re serves of  Prudhoe Bay were " booked . " )  The rat i o  
o f  reserves t o  product i on for the l ower 48 states a t  t h e  end of 1 978 was an al l -time l ow o f  8 . 8  
to 1 ,  compared t o  a l most 1 5  t o  1 on l y  a decade ear l i er.  Reserve add i t i ons (except i n g  Prudhoe 
Bay ) have repl aced on l y  46 percen t of the wi thdrawal s dur i n g  the 1970 ' s . 

Th i s  serious decl i ne i n  product i on ,  re serves , and reserve-product i on rat i os has conti nued despite  
a near tri pl i ng of  average natural gas pr ice ( i n real  terms ) s i nce 1973 ,  the  emergence of sti l l 
h i gher pri ce i ntrastate markets , and a correspondi ng doubl i ng of expl oratory effort . Add i t ions  
to reserves per  successful expl oratory wel l dr i l l ed s i nce 1970  have decreased from 10 . 7  to 2 . 3  
b i l l i on cub ic  feet ( Bcf)  per wel l .  Esti mates o f  conventi onal gas resources i n  two areas for 
wh ich  a re-eva l uat i on i s  compl ete resu l ted in a 60 percen t decrease i n  the estimated recoverabl e 
resource . The pri or est imate was i n  1974 . S im i l ar downward rev i s i ons have been made i n  estimates 
of inferred reserves for these areas . 

*Materia l  i n  t h i s  sec t i on ta ken from Reference 12 . 
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These data poi nt t o  s harp ly  decl i ni ng ava i l ab i l i ty a nd rap i d l y  i ncreas i ng costs o f  convent ional  
gas product ion from t he cont i nguous Uni ted States.  The phased decontrol and spec i a l  prov i s i ons 
of the Natural Gas Pol i cy Act ( NGPA)  of 1978 prov i de i ncent i ves fo r accel e rated expl orat i o n ,  
but t he ap parent dec l i ne i n  the number and qua l i ty o f  convent i onal gas prospects suggests that 
numerous su ppl eme nt ary gas sources 1� i l  1 be requi red t o  meet the demand of gas . 

Nat i o nal energy pol icy ident if i es unconvent i onal gas resources as a pot ent i al su pply target . 
As a resu l t ,  the DOE Unconvent i onal  Gas Recovery Research , Devel opment and Demonst rat ion  Pro
gram was estab l i s hed. Four l a rge , unconvent iona l  gas resources have been i dent i f i ed as hav i ng 
s i gn i f icant potent i al for devel opment a nd posi t i ve impact of fut ure suppl i es.  These are : 

o Low-permeab i l i ty (t i gh t )  l e nt icul ar and b l a nket -type gas sandstones of t he western United 
St ates , 

o Gas -be ari ng Devoni an  and M i s s i s s i ppi an shal es of the eastern Un i ted States i n  Appal ach i a  
a nd t he Mi dwest , 

o Natural gas present with i n  coal seams a nd associ ated strata , and 

o Hi gh-temperature ,  h i gh-pressure ( geopressured ) aqui fers of the  Gu l f  Coas t .  

I t  i s  est i mated t hat these resources coul d produce four to f i ve Tcf per year by 2000 . 2 A 
descri pt ion  of t hese resources and a d iscuss ion  of the envi ronme nt al consequences of t hei r 
de vel opment i s  provi ded i n  Sect i o n  1 . 4 . 7 ,  Al ternat i ves.  

Coal gas i f icat i on 

Coal gas i f i cation  compr i ses the c hemical reaction  of coal w ith  oxygen to produce carbon monoxide 
and i n  other i nstance s ,  i n  the presence o f  steam , hydrogen . Other gases produced i ncl ude 
carbon d i ox i de , methane , and su l fur compounds such as hydrogen sul fi de and carbonyl sul fi de . I f  
a i r i s  u sed d i rect l y  i n  the reaction  as  the source o f  oxygen , ni trogen wi l l  a l so b e  present i n  
the gas . The gases produced i n  these react i ons are genera l l y  characteri zed by the i r  heat of 
combustion , as  fol l ows : 

o Low-Btu : 1 00 to 1 7 5  Btu/sc f ,  
o Medi um-Btu : 250 to 6 5 0  Btu/ scf , and 
o Hi gh-Btu : 900 to 1000 Btu/scf .  

Low-Btu gas woul d most l i ke ly  refl ect u se of  a i r  as  the oxygen source di rect l y  i n  the react i on 
to such an extent that the gas contai ns ni trogen. 

Medi um-Btu \)as woul d contai n hydroge n ,  carbon monoxi de , and methane but essent i al ly no n i tro
ge n.  The normal heat i ng val ue for med i um-Btu gas i s  in the ra nge of 300 to 325 Btu/scf ,  wh ich  
corresponds to  t he heat i ng val ues of  the components hydrogen and carbon monoxi de.  If  s i gn i f i 
cant amount s o f  met hane are present , t he heat ing val ue cou l d reac h h i gher l i m i ts .  

H i gh-Btu gas , nearly pure met hane , i s  fonned fran med i um-Btu gas  or synt hes i s  gas  by hydroge n 
sh i ft a nd methanat i on react i ons a nd the s ubsequent removal of t he carbon di oxi de .  

I t  1 s  uneconomical  t o  trans port t he l ow-Btu gas off-s i te.  The economi c transportat i on l i m its  
fo r med i um-Btu gas depe nd u pon  a vari ety of s i te and technol ogy spec i f i c  factors , b ut i s  
unl i kely to b e  i n  excess o f  5 0  to 7 5  mi l es .  These gases are used for i ndust r i al operat i ons 
such as metal f i ni s h i ng ,  ceme nt , l i me,  br ick ,  gl ass , a nd food process i ng. 

The h i gh -Btu g as , wh ich may be u sed i nd u stri al ly  or  domest ical l y ,  is trans ported i n  a nat i on
wi de p i pel i ne \)ri d.  

The pri mary coal gas i f i cat i on react ion may be conducted ei ther underground ( i n-s i tu ) or in  s ur
face faci l i t i es .  

Gas i s  a compet i t i ve and very conveni ent energy fonn because it  i s  su l fur-free , provi des h i gh
Bt u gas  d istri but ion  in  an eff i c i ent p i pe l i ne system ,  and burns wi th  no ash and l i t t l e  tendency 
t o  carbon fonnat i on .  However , i t  ca nnot d i s pl ace transportat ion  fuel s .  

I t  i s  ant ic i pated t hat the U . S .  energy demand i n  the year 2000 w i l l requi re about 3 tri l l i on 
scf per year of synthet i c  ga s ,  a nd even h i gher contri but i ons wi l l  be requ i red in the s ubsequent 
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two decade s .  Beca use gas read i l y d i sp l aces l i qu i d fue l s i n  stat i onary systems , the demand 
exi sts under cu rrent  market cond i t i ons . 

Underground coal gas i fi cat i on 

UnderSjround coal gas i f i cat i on ( U C G )  i s  t he techno l o gy now under devel opment to convert coal t o  
a comb u s t i b l e  g a s  wh i l e  s t i l l i n  p l a ce underground.  T h e  gas product i s  conveyed to t he surface 
and ,  after c l ea nu p ,  can be ut i l i zed as a l ow- or rned i um-Bt u ga s ,  u p graded to p i pel i ne q ua l i ty 
gas , or ut i l i zed to produce l i q u i d  fuel s t hrough i nd i rect l i q uefact i o n .  The devel opment of UCG 
c ou l d  great ly expa nd the u sab l e  rese rves of the  Un i ted  States by ut i l i z i ng coal currently con
s i de red u nmi neab l e  by c onvent i onal  means because it  is uneconom ica l . Underground coal gas i f i 
cat ion  processes wi l l ,  therefore , compl ement s u rface-based processes t hat requ i re mi ned coal . 

Current est i mates of t he most s u i t ab l e U CG resources i nc l ude l ow-vo l at i l e  b i t um i nous a nd l owe r 
rank c oal  seams at l e as t  5 feet t h i c k  that l i e  between dept hs of 200 a nd 3000 feet . 

The four maj or program el ement s of OOE ' s  UCG technol ogy devel opment program a re :  

o Wes tern l ow-Btu gas , 
o Western medi um-Bt u gas ,  
o Eastern coal t echnol ogy ,  a nd 
o Steeply d i pp i ng beds . 

The overal l program coal of U CG i s  to demonst rate i n-s i t u  gas i fi cat i on schemes to produce 1 01�
a nd med i um-Btu gas from c oal s of d i f fe rent ra nks and from d i ffe rent geograph i cal  areas i n  an 
env i ronmental ly  safe manner.  

At the  present t i me ,  a mu l t i modu l e  western l ow-Btu test is  pl anned fo r 1984 to 1985.  The suc
ces sful comp l et i on  of  th is  test ( Hanna 5 )  coul d make l ow-Btu gas  produced from UCG a comme rc i al 
rea l i ty by 1987 or 1988. A pl anned p i l ot test wi l l  i nc l ude t he product i on of el ectr i c i ty from 
a 60  MW el ectri c generat i ng fac i l i ty.  Becau se of the mod u l a r  nature of UCG ( i . e . ,  commerc i a l 
co nfi gurat i on wou l d  c ompri se a mu l t i pl e  array of systems of a type s i mi l ar to t hose i n  p i l ot 
tests ) ,  demons trat i o n  befo re commerci al i zat i on does not appear  to be warra nt ed at t h i s  t i me .  

T h e  wes tern med i um-Btu gas proj ect i s  expect ed t o  prov i de a med i um-Btu gas for chem ica l  feed
stocks o r ,  as  an upgraded gas ,  a source of synt het i c  p i pel i ne gas ( SPG ) for u se in t he nat i onal  
p i pe l i ne network . The encourag i ng test res u l t s  from t h i s  pas t  year and t he i ncreas i ng demand 
fo r SPG t hat i s  projected over the  next few years cou l d  l ead to t he commerci al i zat i on of t h i s 
techn o l o gy i n  the l ate 1980s . 

The commerci al appl i ca t i o n  of eas tern coa l  technol ogy and steep l y  d i ppi ng beds i s  not expected 
unt i l  t he l ate 1980s or early 1990 s , assumi ng t hat t he technol og ica l  uncerta i nt i es and env i ron
me nt al concerns as soci ated with these opt i o ns are adequately resol ved . 

The env i ronment al conce rns as soci at ed w i t h  underground coal gas i f i cat ion  are presented i n  Sec
t i on 1 . 4 . 7 ,  Al ternat i ves .  

Surface gas i fi cat i on 

There are several approaches for t he governinent to t ake regard i ng synthet i c  gas devel opment . 
F i rs t ,  t he re are ex i s t i ng synt het i c  gas coal t echnol ogi es that are used comme rc i al l y out s i de 
of the Un i t ed States .  However ,  uncerta i nt i es i nvol vi ng cost and env i ronmental pe rformance must 
be reso l ved for t hese  technol ogi es to ope rate i n  the Un i t ed States . I n  order  to obta i n a 
near-term cont ri but i on to the  ene rgy supp ly  from synthet i c  fuel s ,  t he government can prov i de 
i ncent i ves ( e . g . , t ax credi ts , pr i ce su pport s ,  exempt i ons from exc i se taxes , etc . ) t hat wi l l  
enc ourage t he const ruct i on and  opera t i on of these f i rst-generat i on synthet i c  fuel technol og ies  
i n  t he Uni ted St at es .  

Anot her  ap proach the  gove rnment may take i s  to conduct l ong-ra nge pl ann i ng act i v i t i es to remove 
uncerta i nt i es a nd to reduce l ead t i me for t he devel opment of second-generat i o n  synt het i c  fuel s 
technol og i es .  The second-genera t i o n  gas i f i ca t i o n  technol og i es cou l d u se a w i de ra nge of U . S .  
coal s ,  pa rt i cu l arly caki ng coal s ,  wh i ch woul d have h i gher envi ronmental  pe rformance a nd eff i 
ci ency and a n  i ncrease i n  rel i ab i l i ty .  
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Surface coal gas i f i cat i o n  ( SCG )  i s ,  i n  one sense , a mat ure technol ogy .  Before t h e  abundance o f  
natural g a s  i n  the 1 93 0s , domes t i c  gas was produced p ri ma ri l y  from coal by us i ng t he water  gas 
react i on .  I ndust ri al ga s ,  or producer gas ,  was  produced by part i al oxi dat i o n  of  coa l  to  form 
carbon monox i de .  Th is  technol ogy was l e s s  eff i c i ent fo r energy conve rs i on and woul d fal l s hort 
of current env i ronmental req u i rement s .  More mat ure technol ogy h a s  s i nce been appl i ed i n  E u rope 
and South Africa , wh ere natural gas has not been read i l y  avai l ab l e .  Hence , there are ava i l ab l e  
fi rst-generat i on gas i fi ers ( Lu rg i , Koppers -Totzek , etc . ) ;  howeve r ,  certa i n i mprovements are 
promi sed by uni ts  now be i ng devel oped ( B ri t i s h  ( s l agg i ng )  Lurgi , COGAS , B I -GAS , HYGAS , etc. ) .  
Th i rd-generat i o n  technol ogy i nc l udes fl ash hydrogenat i on of coal part i c l es .  The extent of 
thermal eff i c i ency i mprovement ach i eved by t h i rd-generat i o n  proces ses  over t he effi ci ent 
second-generat i on processes has yet to be f i rm ly  determi ned. 

I n  s ummary ,  SCG technol ogy is wel l understood and has  demonstrated good overal l t hermal eff i 
ci enci es i n  convert i ng vari ous types of coal  t o  c l e an-burni ng gas product s , and commerci al 
fac i l i t i es based on the fi rst-generat i on technol ogy have been const ructed and operated.  In  
compa ri s o n ,  c ommerci al i zat i o n  of unde rground coal  gas i f i cat i o n  technol og i es does not appear  to 
be probab l e  before t he l ate 1980s . 

1 . 2 . 3  DOE surface coal gas i f i c at i on program 

I n  response to t he J u l y  1 5 ,  1 9 7 9  announcement of the  Import Reduct i on Program , the  Offi ce of 
Fos s i l  Energy wi th i n  t he Depa rtment of E nergy conducted a c ompren ens i ve reexami nat i on of the 
ent i re Fos s i l  Energy P rogram. The exi st i n!:J strategy for coal gas i f i cat i on wa s mod i fi ed as  part 
of t he reexami nat i o n .  I n s tead of cont i nui ng to ad dress a broad ra nge of technol og i es wh i c h  
appear promi s i ng a nd woul d eventual ly  reach maturi ty ,  t he st rat egy for coal gas i f i cat i on was 
modif i ed to focus u pon those technol ogi es wh ich  h ad t he pot ent i al to make an earl i er contri bu
t i on to these O i l  I mport Reduct i o n  Pol i c i es .  

Successful devel opment of t he technol ogy needed for s u rface gas i f i cat i on of coal wi l l  enab l e 
t he Un i ted States to u se i t s  l a rge depos i ts of coal to produce a w i de vari ety of energy prod
ucts a nd chemi cal feeds tocks .  A maj or focus of t he devel opment program i s  to pro v i de the  
ab i l i ty to  gas ify caki ng e astern coal s at  pres sures great e r  than  atmospheri c .  T h e  succes sful 
comp l et i on of t he projects i n  t h i s act i v i ty wi l l  prov i de the  mea ns to convert coal i nto a 
numbe r of c l ean synt het ic  gas eous and l i q u i d  fuel s as wel l as a synt hes i s  gas su i tab l e  for con
t i nued conve rs ion  i nto other fuel s and chemi c al s .  The synthet i c  gaseous fuel s i nc l ude h i gh-Bt u 
gas hav i ng a heat i ng val ue of ap prox i mately 950 Btu-scf  a nd l ow- and medi um-Btu gases hav i ng 
heat i ng val ues wh i ch ra nge from approxi mate ly  100  to 500 Bt u/scf. 

The h i gh-Bt u yas i s  i nte nded for use µr inc i µal ly as a fuel for res i �e nt i al a nd commerc i al heat
i ng as  wel l as fo r i nd ustri al appl i cat i o ns wh ich  requ i re cl ean h i gh-energy fuel . The  l ow- a nd 
medi um-Bt u gases are u s ed for i ndustri al  process heat and e l ectr i c  power generat i on .  The same 
technol ogy can be u sed as  the fi rst step i n  produc i ng synt hes i s  gas wh ich  ca n be subsequent ly 
proces sed i nto chemica l  feedstocks a nd l i q u i d  fue l s .  

The  i nte nded e nd uses  of  h i gh-Bt u gas d i ffer from t hose of medi um- and  l ow-Bt u gase s ;  thus , t h e  
program obj ect i ves a re di ffe rent .  The obj ect i ves o f  the H i gh-Btu Gas i f icat ion  program a re t o :  

o E val uate t h e  techno l og ica l  and econom i c  stat u s  of exi s t i ng f i rs t -genera t i o n  processes and 
as sess t h e i r  s u i tab i l i ty for meet i n� the  U . S . ma rket needs.  

o Promote the devel opment of new and i mp roved second-generation  technol ogy to convert 
domest i c  coal s ( cak i ng  as we l l  as nonca k i n g )  to synthet i c  natura l  gas  of p i pe l i ne 
qual i ty .  

o Cont i nue t he devel opment of th i rd-generat i on gas i fi cat i on proces ses . 

The object i ves of the  Low-/Med i um-Btu Coal Gas i f i cat i on program are to : 

o P romote the devel opment of i mproved ga s i fi ca t i on techno l og i e s  to convert coal i n  a n  
env i ronmental l y  acceptabl e manner t o  gaseous fue l s f o r  use  i n  e l ectri c i ty gen e ration , 
as an i ndustri al  fue l , and a s  a chem ica l  feedstock .  
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o Ens ure t h a t  techno l ogical  advances i n  l ow-/medi um-Btu gas i fi cat ion  a re made a va i l abl e to 
users of exi s t i ng commerc i a l  gas i fi c a t i on systems and  prov i de operat i ng data suffi c i en t  to 
establ i sh the confi dence l evel  necessary for other potentia l  i ndustri es and uti l i t i e s  to 
use th i s  technol ogy . 

o Promote the devel opment  of cl eanup equi pmen t and sys tems s u i tabl e for use w i t h  l ow-/med i um
Btu gas i fi ers in  s a t i s fy i ng current a s  we l l  as projected env i ronmental requ i rements . 

DOE  s u ppo rted l ow-/med i um-Btu c oal  gas i f icat ion  proj ects i ncl ude devel opment of f i xed-bed , 
entra i ned-bed, fl u i d i zed-bed , a nd mo l ten s a l t  systems . These projects are be i ng carri ed out at 
the process  demonstrat i o n  u n i t ,  pi l ot pl a nt ,  a nd demo nstrat i o n  p l a nt l evel s .  One such proposed 
proj ect i s  the Memph i s  I ndust ri a l  Fuel Gas Demonst rat ion  Project empl oyi ng the U-gas proces s .  
Th i s  demonstrat i on p l a nt wou l d proces s 3 155  tons of coal i nto 1 7 1  m i l  l i o n  standa rd cub ic  feet 
of i ndustri al fuel gas per day. 

Al t hough ma ny gas i f i cat i on processes under devel opment have t he s ame object i ves , each i s  char
acteri zed by i mpo rt ant d iffe re nces . These di ffe rences i ncl ude react i o n  condi t i ons , coal p re
t reatment , met hod of feed , reactor confi gurat i o n ,  heat supp ly , gas puri fi cat i o n ,  met hanat i on 
proces s ,  a nd p roduct s l at e .  The L urgi  gas if icat i o n  process  has been ut i l i zed as a be nchmark 
for measur i ng process economi cs of t hose processes currently under devel opment.  

Improvements to  present technol ogy wi l l  be meas ured pr imari ly in  terms of  comparat i ve cap i t a l 
a nd  operat i ng costs , as wel l as ab i l i ty to operate successfu l ly wi th U . S . cak i ng-type coa l s .  

E a rl y  ident if i cat i o n  and charact eri zat ion  of pot ent i al env i ronment al cont ami nants i s  neces sary 
to mi n i mi z e  u l t i mate i mpact s .  Sta nda rd of envi ronmental performance serve a s  goa l s  for devel 
opment al effo rt s to reduce env i ronmental i mpact s ,  to mi ni m i ze the seve ri ty of any impact s houl d 
i t  occur,  a nd to mi n i m i ze t he costs of technol ogy a nd equ i pment requ i red to accomp l i sh t hese 
goal s .  

1 . 3  PURPO SE AND NEED FOR THE PROPO SED ACT I ON 

1 . 3 . 1 Need for med i um-Btu i ndustri al  fuel gas 

Med i um-Btu gas ca n serv e  as a subs t i tute fo r oi l or natu ral  gas in two broad ma rket appl i ca 
t i ons .  A s  a f uel gas , i t  c a n  be used to sat i sfy i ndustri al fuel req u i rements for process heat 
and steam-ra i s i ng appl i cat i o ns wh ere the di rect use of coal i s  e i ther  i mpos s i b l e  or ec onom i 
cal ly  or  env i ronment al ly  undes i rab l e .  The s econd appl i cat i on i s  t he u se of a synthes i s  gas as  
a n  i ntermed i ate in  the product i o n  of hydroge n ,  ammoni a ,  a nd orga ni c chemi cal s such as met hanol , 
et hano l , acet i c  ac i d ,  acet i c  anhydr i de ,  et hy l ene , a nd met hyl -butyl et her ( MTB E ) .  Coal -deri ved 
synt hes i s  gas i s  requi red for i nd i rect coal  l i q uefact ion  and for the product i o n  of t he hydrogen  
needed for  di rect coa l  l i q uefact i o n .  

A th i rd market area, that cou l d have s i gn i f i cant effects o n  energy supp l i es i n  t h e  m i d- t o  
l ong-t erm ,  i s  a s  a fuel i n  comb i ned cyc l e  genera t i o n .  T h e  near-tenn i mport ance o f  t h i s  appl i 
cat i on i s  that i t  offers ut i l i t i es a means of el ectr i c i ty product i on i n  envi ronmental ly sens i 
t i ve a reas wh ere extremel y l ow emi s s i ons a re requi red. Over the l onger t erm , t h i s  technol ogy 
cou l d b ecome t he system of cho ice  for ut i l i t i es because of i t s  potent i al economi c and e nv i ron
me nt al advant ages . Th i s  ut i l i za t i o n  of med i um-Btu gas is  not cons i de red in  the market projec
t i o ns shown bel ow becaus e ,  a l t hough early demonstrat i o ns are pl anned by EPRI  and  Southern 
Cal i f o rni a Ed i s o n ,  it  is  not expect ed to have broad market appl i ca t i o n  u nt i l after 1 990 . 

Tab l e  1 . 2  s hows , by secto r, t he tot al pot ent i al market fo r medi um- a nd h i gh-Btu gas from c oa l . 
Thi s market i s  made up of t hose end-uses t hat coul d reasonab l y  be served by gas after s ubtract
i ng from potent i al dema nd  t he supply frcxn est imat ed domes t i c  nat u ral gas product ion  and u se s  
that c a n  b e  served by di rect c ombust ion  o f  coal . The rema i n i ng appl i cat i ons can b e  served by 
med i um- a nd h i gh-Btu gas from coal , i mport ed gas and i n  some cases i mport ed o i l . The sect o ra l  
dema nd i s  based ma i nl y  on the  1 9 7 9  Annual Report to Congress publ i s hed by DOE ' s  Energy I nfo rma
t i o n  Admi ni strat i o n .  Addi t i onal anal ys i s  has been done for the i ndustr i al s ector to i l l ustrate 
t he potent i al ra nge for th i s demand for bot h  a l ow a nd h i \Jh growth scenari o. 
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Proj ect ions of future domes t i c  natural 9as suppl y  vary cons i de rab ly  d ue to s i gn i f icant uncer
ta i nt i es associ ated ma i nly  w ith  fut ure di scoveri es and product i on of enhanced gas . The h i gh 
est i mate s hown be l ow i s  from t he 1979 Annual Report to Congres s .  The l owe r est i mate i s  cons i s
tent w ith  several recent est i mate s ,  i nc l ud i ng o nes  made by Exxon ,  Shel l ,  and Lewi n & Associ ates 
( under cont ract to DOE ) . 

The c oncl u s i on that ca n be drawn from t he data i n  t h i s  tab l e  i s  that eve n g i v e n  l ow i ndustr i al 
growth and h i gh domest i c  natural gas s upp ly ,  med i um- and h i gh-Btu gas from coal prov i des an  
a l ternat i ve for d i s p l ac i ng i mpo rt ed oi l or  gas i n  the 1990 t ime peri od.  Al t ernat i ve as sump
t i ons about i ndustri al growth and domest i c  natural gas supp ly  coul d make t he potent i a l coal gas 
1narket s i gni f ica nt l y  l a rger. It sho u l d  be not ed t hat al t hough most proj ect i o ns s how el ectr i c  
ut i l i ty dema nd for g a s  decl i n i ng t hrou ghout t h e  1990 ' s ,  i t  i s  l i kely that natural gas supply  
wi l l  decl i ne at  an even faster  rate ,  thus  i nc reas i ng t he des i rab i l i ty of add i t io nal domest i c  
sources o f  gas supp ly . 1 3  

Table 1 .2. Potential annual gas 
demand (quads) 

Sector 1 979 1 990 

Residential 5.3 5 . 1  
Com mercial 2.5 2.4 
Electric ut i l ity 3.3 0.9 
Transpo rtation 0.5 0.6 
I ndustrial 8.4 9.3- 1 0.9 

Total potential 20.0 20.3-2 1 .9 
gas demand 

Domestic natural 1 5.3- 1 8.7 
gas supply 

Potential coal 1 .6-6.6 
gas market 

Source: "Analysis of the M arket and P reduct 
Costs for Coal Derived H ig h-Btu Gas," D O E/ 
Fossil Energy, Office of Plans and Technology 
Assessment, D O E/FE-001 1 , D ecember 1 980. 

In sp i te of techn i cal , econom i c  and env i ronmen tal  uncertai n t i e s  and the l ac k  of recent 
operat i ng exµer i e nce wi th  t he u se of med i um-Bt u ga s ,  a number of recent studi es  have i nd i cated 
s i gn if icant market acceptance subj ect to compet i t i ve product cost .  These stud i es 14 su ggest 
market penetrat i on ra nyi ng from 0 . 6  to 2 . 0  quads in t he 1990 to 2000 t i me frame . 

The programmat i c  i nfo rmat i on µresent ed i n  t h i s  chapter i s  based on 0 . 6  quads by 1992. Thi s 
f i gure i s  cons i s tent wi th t he 1 . 6  to 6. 6 quad pot ent i al market s hown above for h i g h  and 
medi um-Bt u gas fran coal . 

1 . 3 . 2  The rol e of the Memph i s  U-Gas demonstrat i on project 

The Memph i s  U -Gas Demo nst rat ion  Project i s  proposed i n  o rder t o  ( 1 )  demonstrate t he tec h n i ca l , 
envi ronme nt al ,  a nd econ om i c  feas i b i l i ty of i ndustri al fuel gas produc t i o n  from h i gh-su l fur coal 
by the U-gas proces s ;  ( 2 )  ad vance the current state of t he a rt in coal gas i f i cat i on for i ndus
t ri al fue l  gas  w i th the  construct ion  and  opera t i o n  of a demo nstrat i o n  p l a nt ;  a nd ( 3 )  encourage 
commerc i al i zat i on of i ndustri al fuel gas product i on from coal . 

The MLGW demonstrat i on a nd commerc i al p l ant des i gns were chosen to be t he same s i ze because 
( 1 )  the i ndustri al fuel  gas is  i nt ended fo r mul t i p l e  users , ( 2 )  of the economics  for ope ra t i o n  
a nd paybac k ,  ( 3 )  of operat i onal ma i ntenance factors , a n d  ( 4 )  of t he number of customers that 
cou l d  be conveni ent l y  se rved by the pl a nt due to the l im i tations  of the d i stri but ion  system. 
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I f  s ucces sfu l , the MLGW p l ant woul d be abl e to pro v i de synthet i c  gas to many exi s t i n g  nearby 
customers currently u s i ng natural gas  and o i l .  I nc l uded among these exi s t i n g  customers are 
chemi cal  p l ants , food proce s s i n g  p l ants , hos p i tal s ,  a metal process i ng p l ant , and an o i l  
refi nery .  

Construction  and o perat ion  of t h i s  demonstrat i on project wou l d  therefore a l l ow reso l u t i on of  a 
n umber of major  uncerta i nt i es a ssoc iated w i th the market i n g ,  d i stri but i o n ,  and the i ns t i tutiona l  
a rrangements requ i red for  the  product ion  and use of med i um-Btu gas . Al so , the  project wou l d  
demons trate advanced gas i f i cat ion  technol ogy that cou l d  resu l t  i n  a s i gn i f i cant i mpro vement i n  
the Nat i o n ' s  posture to convert coal i nto i ndustr i a l  fuel gas or  produce synthes i s  gas requ i red 
for i nd i rect l i quefact ion  and the manufacture of chem i ca l s .  

l . 3 . 2 .  l Techn i ca l  advancement 

Demonstrate process rel i a b i l i ty 

The U-Gas process wou l d  demonstrate sat i sfactory ash  format ion  and removal  from the bed w i th 
m i n i mum carbon content . I n  add i t i o n ,  the cyc l one system wou l d  recover f i ne part i c l es e l utri ated 
from the bed and recycl e  the part i c l es back to the gas i f i er for convers ion  and thereby promote 
h i gh process effi c i ency . The gas p u r i f i cat ion  system wou l d  work at a h i gh l evel  of po l l utant 
remova l , produc i ng acceptably l ow l evel s of contami nants in the waste streams . Process control 
systems and i nstruments wou l d  d emonstrate the  capab i l i ty to ma i nta i n  cri t i c a l  parameters such as  
the bed temperature at the l evel  for aggl omerat i ng ash  removal  wh i l e  components and mater i a l s 
functioned i n  corro s i ve and ero s i ve h i gh temperature serv i ce .  

Des i rabl e gas i f ier  opera t i ng character i s t i cs 

The U-Gas process wou l d  operate at a 1 800-1 900° F range that wou l d  be h i g h  enough to a vo i d  most 
tar and o i l  product i on and wou l d  be at  the boundary of  the s l ag produci ng  reg i on .  Add i t i onal  
benefi ts of i ncrea s i ng the temperature and pressure of the gas i f i er wou l d  be a h i gher throughput 
a nd l ess  costly gas i fi er construct ion  cost  to produce a g i ven quan t i ty of gas . Operat ion  at a 
h i gh enough temperature wou l d  produce i nc i p i ent fus i on on the s u rface of the ash  part i c l es ,  thu s , 
promot i n g  agg l omera t i on of the ash  to such  a s i ze to perm i t  d i scharge from the gas i fi er .  These 
agg l omerated ash part i c l es a re l ess  l i ke ly to l each tox i c  mater ia l  after d i s posa l  than wou l d  the 
f i ne ly  d i v i ded unaggl omerated materi a l . 

Successful  i njection  of coal wou l d  demonstrate rel i ab l e opera t i on of the U-Gas aggl omerati ng ash 
system and wou l d promote the commerc i a l  acceptab i l i ty of the techno l ogy . 

Improve tech n i ca l  operab i l i ty/expand thermodynami c  data base 

Poten t i a l  users of the U-Gas process wou l d  be more l i ke l y  to cons i der  the technol ogy as  commer
c i a l l y  ready when a l arge amount  of successful  operat i ng t i me on a commerc i a l  s i zed u n i t  i s  
shown . By opera t i n g  a l arge u n i t ,  the thermodynami cs of the aggl omerati ng ash  process  wou l d  
b e  better estab l i shed and the n umerous chem i ca l  eng i neeri ng processes i n  gas i fi cat ion , raw gas 
c l eanup and waste t reatment better understood . Process eff i c i ency wou l d  be i mpro ved as operati ng 
experi ence is  g a i ned and the techn i ca l  fea s i b i l i ty and adequate env i ronmental  control of a l l 
aspects of the process cou l d  be demonstrated and i mproved . 

E n v i ronmental  data base 

Because of the l ack  of  comp l ete env i ronmental  characteri zat ion  of most ex i s t i ng gas i f ier  
i nsta l l at i ons , i t  i s  important to  demonstrate adequate contro l of  a i r ,  wate r ,  and  so l i d  waste 
emi s s i ons  i n  a commerc i a l  s i zed fac i l i ty .  

T h e  Se l exol system used for su l fur removal  woul d demonstrate rel i ab l e opera t i on and the c l eanup  
of other pol l utants wou l d  be s i mp l i f i ed because the U-Gas process operates at a h i g h  enough 
temperature so that no substant i a l  tars or  o i l  appears in the raw product gas . Ash d i sposa l 
p robl ems w i l l  be s i mp l i f i ed i f  the U-Gas process demon strates a l ow cyc l i c  carbon concentrat ion  
i n  the aggl omerated ash . 

I n format ion  wou l d  be ga i ned regard i ng waste stream cha racteri zat i o n  and the beha v i o r  and effi
c i ency of the i nstal l ed pol l ut ion  control equ i pment . The mon i to r i ng systems empl oyed to col 
l ect  th i s  i n forma t i on a re s ummari zed brief ly  i n  sect i o n  1 . 4 . 8 . 2 ,  Mon i tor i ng  and Rev i ew ;  more 
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spec i fi c  and deta i l ed d i scu s s i ons a re provi ded i n  appropri ate sect ions  throughout the ma i n  body 
of the F i nal Envi ronmental Impact Statement .  

I nformation  gai ned during  the opera t i on o f  the MLGW p l ant shoul d a l so suggest a broader range 
of areas that requ i re examina t i on prior  to fu l l  commerc i a l i zation  of the U-Gas process .  As 
noted i n  section  2 . 2 . 1 . 8 ,  for exampl e ,  i n i t i a l  test resul ts from the U-Gas p i l ot pl ant i nd i cate 
that l eaching  from the ash  aggl omerates s houl d not be a probl em u s i ng the des i g n  coal , wi th 
respect to the appl i cation  of the Resource Conservation  and Recovery Act .  Further mon i tori ng 
of the l eachates wou l d  be conducted at the demonstrat ion faci l i ty to val i date these resu l ts , 
g i ven the l arger l oadings  rel eased by the l arger faci l i ty . Add i t i onal  l eachate test ing  shou l d 
be conducted on coa l s from other reg i ons where U-Gas commerc i a l i zat ion  may occur to substant iate 
the safety of ash  l eachate.  

As the data base i s  expanded , the rel at ionsh i p between the s i ze of the faci l i ty and the s i ze 
and qual i ty of the waste streams wou l d  be better understood , a l l owi ng more effi c i ent  system 
des i gn for future faci l i t ies . 

Abi l i ty to accept a w ide vari ety of U . S .  coal s 

Most exi st i ng commerc i a l  gas i f ica t i on processes uti l i ze noncak i ng l i gn i te or subbi tumi nou s 
coal s .  F i xed-bed gas i fi ers must use screened coa l s to avo i d  the f i nes fraction being removed 
w ith  the product g a s .  The U-Gas proces s  wou l d accept the s i ze range of coal from a modern 
mechani zed mine which  produces a l arge fraction of coal fi nes . 

Usage of end gas 

If  coal gas i fication  i s  to be widely u sed to d i s p l ace exi st ing  petrol eum and natural gas con
sumption , successful exampl es of ut i l i zation  must be prov ided . Several e x i s t i ng DOE programs 
u t i l i ze gas i fi ers for s i ng l e purpose appl ication  but the Memph i s  U-Gas faci l i ty wou l d  be the 
fi rst modern i nstal l at ion in wh ich the gas i f ier  wou l d  have to sat i s fy the requ i rements of mu l t i 
p l e  customers . The output o f  the MLGW pl ant wou l d  be ut i l i zed a s  an i ndustri a l  fuel gas . Other 
gas i fication  proj ects in the U . S .  a re d i rected toward a product for chemi ca l  synthe s i s  or l arge 
u t i l i ty bo i l er usage and produce a gas wi th di fferent speci f ications . 

A u n i que feature of the MLGW pl ant wou l d  be the i ncl u s i on of a sma l l methanation  faci l i ty that 
wou l d  be used to produce SNG . Inasmuch a s  the demand for i ndustri a l  fuel gas ( I FG )  i s  cycl i ca l , 
e i ther the pl ant wou l d have to operate at varying  producti on rates , wh ich  i s  i n herently i neffi 
c i en t , or the excess gas  wou l d  have to be s tored for use when the demand i s  h i g h .  An economi c 
s tudy i n d icated that i t  wou l d  be l ess  costly to produce methane from the I FG than to provide 
the req u i red tank s torage .  The methane , so produced , i s  essent i al l y  equ i val ent to natura l  gas , 
and can be inj ected i nto the exi st i ng  natural gas  p i pel i n e .  When the I FG demand ' > g reater 
then the capac i ty of the p l an t ,  natural gas wou l d  be extracted from the p i epl i ne ,  d i l uted wi th 
n i t rogen to the heating  va l ue of I FG ,  and suppl i ed to the consumers , thereby guarantee i ng that 
the I FG consumers wou l d  have a conti nual source of fuel . 

1 . 3 . 2 . 2  Re l at ionsh ip  to other gas i f i ca t i on technol ogi es 

There a re th i rteen coal  gas i fi ers currently in  operation  i n  the Uni ted States for i ndustri a l  
appl i ca t i on s .  Of these th i rteen , a l l but one  ( the Hol s ton Defense Corporation , funded by the 
Department of Defense)  have been at l east  parti a l l y  funded by pri vate i ndustry . N i ne were 
funded compl etely by i ndustry .  Al l of these gas if iers produce l ow-Btu gas . Fou r  add i t ional 
faci l i t i es are under construct i on , two of which  wou l d produce med i um-Btu gas . Of these four ,  
o n e  i s  be i n g  funded by t h e  Tennessee Val l ey Author i ty ,  two are parti a l l y  funded by i ndustry 
and one ( the Southern Cal i forn i a  Edi son fac i l i ty )  i s  tota l ly  i ndustry supported . The TVA and 
Southern Cal i forn i a  Edi son proj ects wou l d  produce med i um-Btu and both wou l d  ut i l i ze a gas if i ca
t i on u n i t  devel oped by Texaco . 

There are at present more than one hundred l ow/medi um-Btu coal gas i fi ca t i on techno l og i es i n  
some s tage o f  devel opment . I n  s p i te of t h i s  abundant act i v i ty ,  there has  been on ly  l imi ted 
advanced deve l opment and technol ogy transfer to date . For examp l e ,  of the seventeen gas i fi ca
t i on un i ts in operation  or  pl anned for operation  in the 1 980s , n i ne u t i l i ze the Wel l man-Gal usha  
gas i f i er devel oped in  the 1 920s and 1 930s .  Some of the more advanced technol o g i es and the i r  
sponsors are l i sted bel ow . 
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Proces s 

E nt ra i ned Fl ow Babcock & Wi l cox 

B i -Gas 

Foster Wheel er  

Koppe r-Totzek  

Texaco 

F l ui d i zed Bed BCR Low-Btu  

COz Acceptor 

CO GAS 

HY GAS 

Wi n k l e r  

U - Gas 

F i xed Bed Lurg i 

Wel l ma n-Gal u sha 

Woodal l Duckham 

STO I C  

Mo l t en Med i a Al umi num Mol ten Sal t 

Otto-Rummel 

Sponsor 

The Babcock & Wi l cox Company 

Bi tum i nou s Coal Research , I n c .  

Fos ter Wheel er  Energy Corp . 

Kop pe rs Company ,  I n c .  

Texaco Devel opment Corp .  

Bi tumi nou s Coal Res earch , I n c .  

Conoco Coal Devel opment Compa ny 

COGAS Devel opment Compa ny 

Ins t i tute of Gas Technol ogy 

Davy Powergas , I nc .  

Memph i s  Li ght , Gas  and Water 

Ameri can Lurgi Corpo ra t i o n  

McDowel 1 -Wel l ma n  Engi neeri ng Co. 

Wooda l l -Duckham ( USA) L im i ted 

Foster Wheel er  

Rock we 1 1  I nternat i ona l Corp . 

Dr. c. Otto and Comp. G . m . b . H .  

I n  addi t i o n  to maj o r  proj ect s sponsored by i ndu stry o r  the Federa l  Government , a number of 
smal l gas i fi e rs h a ve been made commerci al ly avai l abl e t hrough combi ned i ndustry/Department 
of Energy fund i ng . The Federal program is of short durat i o n ,  focus i ng on use of caki ng coal s ,  
devel opment of two-stage gasi fi ers ,  i mprovement of si ngl e-stage gas i fi e rs and eval uat i on of 
env i ronmental acceptabi l i ty .  Government pa rt i c i pat i o n  i n  these proj ect s was approximately 5 0  
percent fundi ng .  

Of  the  seven projects o r i g i nal l y  under th i s  program, one  was t ermi nated by the  Department of 
Energy after proj ect eval uat i o n ,  a nd two ot hers were tenni nated by the i ndustry part ner  for 
economic  reasons.  Of t he rema i n i ng four project s ,  t hree have i nvol ved the  i nstrumentation  of 
s i ngl e-stage Wel l m an-Ga l u s ha gas i fi ers wi th  equi pment fo r part i cu l at e  removal , and one ut i l i zed 
a two-stage STO I C  gas i fi er.  Va l uab l e i nforma t i on has been obta i ned on materi al and energy 
bal an ces a nd gas i f i e r  pe rfonnance from t he one operat i onal faci l i ty ,  and al l p l a nt s  wi l l  be 
eq u i p ped wi t h  env i ronmental mon i tori ng equi pment. 

Pressuri zed,  h i gh temperatu re entra i ned bed gas i fi ers , when devel oped , wi l l  meet these Fos s i l 
Energy obj ect i ves . However,  des pi te a l ong h i story of devel opment , h i gh temperature entra i ned 
bed gas i fi ers ,  both atmospher i c  a nd press ur i zed , have some i mportant res i dual prob l ems : 

o Because of t he h i gh temperature s l aggi ng condi t i ons , refracto ry l i fe tends to be too 
s ho rt , es peci al ly wh en coa l s wi th  h i g h  ash fus i o n  t emperatures are used for gas i f i cat i on .  

o Thennal ly effi c i ent ope ra t i o n  requi res improvement i n  t h e  des i gn o f  associ ated waste heat 
boi l ers downstream of t he gas i f ier .  The raw gas ,  whose ex i t  temperature i s  about 2400° F ,  
contai ns e ros i ve a nd corros i ve component s ,  requi ri ng was te heat boi l e rs to operate unde r 
extreire condit i ons .  

o Hi yh t emperature gas i fi ca t i o n  of  coa l  ensures t hat al l by-product hydrocarbons i nc l udi n g  
undes i rab l e  tars a nd oi l s  a r e  gas i f i ed to ext i nct i o n .  However,  t h ese h i g h  opera t i ng 
t emperatures req u i re more oxygen and consume more coal . 
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Ac cord i ng l y ,  a n  al t ernate approach to  a fl exi b l e  pres su ri zed gas i f i e r  i s  one  ope rat i ng at  a 
l ower ,  non-s l aggg i n g ,  but rel at i vely h i gh temperat ure to produce a raw gas of rel at i vel y l ow 
met hane  cont ent . Such a gas i f i er woul d be more s u i t ab l e  for prod uct ion  of SNG , have fewer 
i nherent unresol ved technol o�ical  prob l ems , a nd cou l d  st i l l  be an economi c  cho i ce for produc
t i o n  of synt hes i s  gas and/or hydroge n.  

Tab l e  1 . 3  summari zes t he sal i ent charact eri s t i c s  of sel ected medi um-Btu gas i f icat ion  proce s ses , 
i nc l udi ng U-Ga s .  The two ot her technol ogies  with no heavy hydrocarbons are t he W i n k l er a nd 
Texaco proces ses . The W i nkl e r  gas i f i er ope rates at atmos pheri c p ressu re ,  however,  and i s  
l im i ted to react i ve ,  non-cak i ng coal s .  Wh i l e  Texaco can accept cak i ng coal s ,  i t  presents the  
vari ous probl ems as soci ated with  h igh  ope rat i ng t emperatures . Texaco does operate at pressure ,  
however ,  as does the  Lurgi gas i fi er ,  but the  Lurgi process i s  l i mi t ed to non-cak i n g ,  s i zed , 
rel at i vel y react i ve coal s .  

A major ad vant age o f  U-Ga s  over ot her technol og i es i s  that t he process  was des i gn ed t o  gas i fy 
coal at t he h i ghest pos s i b l e  t emperat ure s hort of fus i ng or s l aggi ng t he as h .  Th i s  corres ponds 
to an  ope rat i ng t emperature ra nge of about 1550-1900°F , al most 800°F l ower than an ent ra i ned
bed gas i fier.  

Th i s  l ower operat i ng temperat ure res u l t s  in  a number of  benefi t s :  

o Effect i ve l ong-l i ved refractori es are read i l y  avai l ab l e .  

o Waste heat bo i l er des i gn probl ems are s i gn i f i cant l y  reduced or e l imi nated. 

o The coal gas i f i cat ion  t emperat ure is suffi c i ently h i gh to convert most hydrocarbons , w i t h  
t he excep t i o n  o f  met hane , to synt hes i s  gas . 

o The ope rat i ng t emperature i s  h i g h  enough to res u l t  i n  � most  compl et e ca rbon burn out , 
ash  i s  di scharged es sent i al l y  carbon free. 

o Rel at i ve to entra i n ed bed gas i f i cat i on ,  the 800 °F l ower operat i ng t emperature res u l t s  i n  
l ower ope rat i ng cost and i nc reased t hennal effi c i ency. 

For sy nt hes i s  gas appl i cat i ons , i nc l udi ng i nd i rect l i q uefact i o n ,  t he fl u i d i zed-bed U - Gas gas i 
f i er presents major advant ages over current technol ogy. It i s  pres s ur i zed , can accept a broad 
s pe ctrum of U . S. coal s ,  i nc l udi ng coal f i nes , produces no tars or tox i c  by-product s ,  and h as 
rel at i vely l ow methane yi el ds.  Al t hough entra i n ed-fl ow gas i fi cat i on i s  general ly  con s i dered 
the sys tem of cho i ce of synt hes i s  gas app l i cat i ons , i t  is not appa rent at t h i s  stage of devel 
opment of both entra i ned-fl ow a nd f l u i d i zed-bed gasi fi ers that operat i onal cons i derat i ons  may 
not favor t he U-Gas sys tem. More i mport a nt l y ,  t he U-Gas system i s  based upon l ow t emperature 
technol ogy a nd offers an i mportant fal l back pos i t i on to devel opmental probl ems that have per
s i s ted i n  t he evo l ut ion  of e nt ra i ned-fl ow gas i f i cat i o n  technol ogy. 

For fuel gas appl i cat i o n ,  the U-Gas gas i f i er approaches c l osely the techn i cal l y  i deal system. 
It accept s a broad ra nge of U . S . coal s ,  operates at l ow temperatures and ,  hence , provi des 
improved eff ic i ency and produces no tar or diffi cu l t  to hand l e  by-products . The c l ea n  product 
gas ,  after ac id  gas scrubb i ng ,  conta i ns about 5 percent methane.  The presence of methane i n  
med i um-Btu gas i s  ad vant ageous for i ndu stri al or ut i l i ty fuel appl i ca t i o n  and fo r convers ion  
to p i pel i ne q ual i ty h i gh Btu ga s .  At these  modest l eve l s ,  t he methane content i s  suffi c i ently 
l ow to pe rm i t  its  econ om i c  sepa rat ion  for those app l i c a t i ons that req ui re pure synt hes i s  gas.  

These t echn ica l  factors ca n be transl ated i nto  improved econom i c s .  Proj ect ions  of the econom i c  
benef its  assoc i ated wi th  advanc ed as  opposed t o  current l y  commerc i al gas i fi e rs i nd i cate cost 
sav i ng s  ra ng i ng from 20 to 30  pe rcent . I n  addi t i o n ,  t he ava i l ab i l i ty of t h i s  technol ogy wi l l  
al l ow t he gasi f i cat ion  of eastern cak i ng coal s and ,  hence , furt her extend t he appl i cat i on of 
import red uct ion  meas ures to the eastern po rt i o n  of t he Nat ion .  

1 . 4 PROGRAMMATI C  ENVIRONMENTAL IMPACTS 

1 . 4 . 1 Introduct i on 

1 . 4 . 1 . 1 Purpose 

Th i s  sect ion  cont a i ns an a nal ys i s  of t he pot ent i al envi ronme ntal i mpact s as soci ated wi th the 
c umu l at i ve effect of t he medi um-Btu gasi f i cat i on program i nc l udi ng commerci al i za t i o n  



Gasification technology 
Process example 

Objectives 

Ab1loty to accept a w1de 
variety of U S. coals 

Deyetop desirable 
operating ch;;iractenstics 
in gas1f1er 

Expand environmental 
data base 

Improve technical 
operability/improve 
thermodynamics data 
bo� 

Demonstrate process 
reliability 
- Existing umts1ie 
- Proposedumt s1ze 

Increase diversity of 
use of end gas 

Comments 

T1ble 1.3. Technical objectivet of 9Hifier program 
Frxed bed Flu1d1zed bed Entrained bed 

Ory ash Sla991ng ash Dry ash Agglomerating ash Dry ash Slagging ash 

Wellman-Galusha Slagging Lurg1 Winkler U-gas Garrett flash pyrolysis Texaco 

Lignite to anthracite, screened Subb1tuminous and bituminous. Lignite and subb1tuminous. Can handle all coals. H1gh·volat1le bituminous Subbttuminous and bituminous; 
to remove fines, weakly screened to remove fines; no caking coals caking coals all sizes. all cak.1ng coals 
caking coal ca.king coal 

Low throughput. lock. hopper 
coal feed, 590 to 650° C 
( 1 100 to 1 200°F) product 
gas, dry ash 

Tar and oil. leaching from 
dry ash. water treatment. 
tar and 011, ammonia. 
phenohcs 

Commercially proven 
operab11ity, atmospheroc 
pressure only 

Commercial operation 

1 00 tons/d 

Fuel gas, single user 

Low throughput fixed·bed 
design 

Oxygen - medium-Btu. lock. 
hopper coal feed;370 to 
540°C (700 to 1000GF) 
product gas, slag 

Tar and oil no leaching 
from quenched slag 

Over 2000 h operating 
t1meon p1lot plant; 
600 psi pressure 

One pilot plant 

800 tons/d 
3000 toos/d 

Refractory and hearth 
materials 

SNG• production, multiple 
"�' 

Pressuriied operation and 
slagg1ngdes1gn increase 
throughput 

Air or oxygen. G20 to 790"C 
( 1 1  50· 1450" F ) pro<"!uc t gas. 
dry ash 

Oxygen medium Btu: Air. 810 to 930° C ( 1500 
980 to 1040°C 1 700c F) product gas. 
( 1 800·1900'F) prpeline gas equivalent 
product gas. 
agglomerating ash 

Oxygen - - medium Btu. 
water-slurry feed. 1200 to 
1430°C (2200-2600� F) product 
gas.slag 

No heavy hydrocarbons. high No heavy hydro Tar and oil No heavy hydrocarbons, high 
sulfur removal . Rect1sol 
svstem . no leach1ng from 
quenched slag 

carbon content ash carbons; little or no 
leaching problems 
Selexol system S 
removal 

Commercial operab1l1ty Expand data base Results onJ.6 tons/d Proven on all rank.sol coal. 
proven on lignite and on thermochemical llquefact1on plant 10,000 h of operating time. 
subb1tum1nous. atmospheric reactions. 6000 h use as base. atmosphern; 350 psi pressure 

operatingt1rne, 

Commerc1al operat1on 

600 tons/d 

Fines carryover 

Chemical synthesis gas. 
single user 

L1m1ted to atmospheroc 
pressure and low rank. 
coals 

50to 350 PSI 

One process de 
velopment unit 

20 tons/d 
3155 tons/d 

Fines carryover; 
carbon content on 
"h 

Oneprlot plant Several demonstrat1on umts 

3 6  tons/d 180 tons/d 
250 tons/d demonstratmn 1000 tons/d 

Refractory l1fet1me 

Industrial fuel gas. Fuel gas and 700 Chemical synthesis gas, hydrogen 
and methanol multiple ui.ers , u p  Btu/scfgas upgraded 

grade a portion to to pipeline equivalent 
SNG as a prlot for 
large SNG production 

Promising second 
generation 
technology 

In early development 
stage 

Most promising second-generation 
technology 

•sNG, Synthetic natural gas. 

I N N 
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The cumu l ative  effect s of c om1nerci al i zat ion of t he U-Gas proces s are d i scussed i n  the same gen
eral context as t hose effects of an i ndi vi dual , s i te-speci f i c  analys i s . That i s ,  t he i mpacts 
are d i scussed on the bas i s  of a mul t i -med i a  analys i s  i ncl ud i ng a i r ,  water,  sol i d  wast e ,  soci o
econom i cs and l a nd di sturbed. The analys i s  di ffers from a s i ng l e  pl ant concept in that s pe
cif ic  envi ronmental conseq ue nces ca n only be  ident i f i ed on a ge neri c bas i s .  

1 . 4 . 1 . 2  Approach 

The ap proach to determi ni ng t he env i ronmental impacts associ ated w ith  the commerci al i zation  
phase of  t he pro!:Jram fo 1 1  ows t he sa111e general methodol ogy t hat was ysed i n  both the Al ternat i ve 
Fue l s PrO!:Jrammat i c  E i s l5 a nd t he Draft Coal RD&D Programmat i c  E I S . lb The ana lys i s  beg i ns 
wi t h  a def i n i t ion of t he i nput/output characteri st i cs of a Basel i n e  Uni t Pl ant . The Basel i ne 
Uni t P l a nt was def i ned to have the characteri st ics  of the Memp h i s  Pl ant .  The i nput requ i re
ment s (coal , water ,  etc. ) a nd output envi ronment al parameters ( a i r  emi ss i on s ,  so l  id waste , 
etc . ) of t he Basel i ne U n i t  P l ant are summari zed i n  Sect ion  1 . 4 . 2 .  

The i nput/output charact eri s t i cs o f  u n i t  pl ant s  l ocated i n  ot her parts of t he country were 
deri ved from t he est imates for the Base l i ne Un i t Pl ant . The al gori t hms u sed i n  th i s der i vat i on 
a re g i ven i n  Appe nd i x  B . 5 .  I n  deri v i ng t he al gori t hms , i t  was as sumed t hat al l the U n i t  Pl a nt s  
l ocated i n  other parts o f  t he country had t he same product output i n  Btu ' s  a s  t he Memp h i s  
pl ant .  Ot her outputs and i nputs wou l d depend u po n  the reg i on of the count ry i n  wh ich t he p l a nt 
was l ocated and wou l d  va ry accordi ng to such parameters as coal and coal mi n i ng characteri s
t i c s . Any probl ems wi th the use of other types of coa l s woul d be overcome by redes i gn i ng 
appropriate modu l es or s i t i ng near acceptab l e  coal fi el ds . 

The al gor ithms are u sed to extrapo l ate est i mates of t he envi ronmental parameters of t he Memph i s  
pl a nt ( the Basel i ne Un i t  P l a nt ) to es t imates of the env i ronmental pa rameters of the Un i t  P l a nt s  
l ocated i n  other part s  o f  t he country.  The next e l ement i n  t he ana lys i s  i s  t o  est imate how 
ma ny of these Un it  P l a nt s  there are l i ke ly  to be and whe re they cou l d be l o cated. Hav i ng t h i s  
a nd t h e  reyi onal envi ronmental parameters ,  i t  i s  poss i b l e  t o  aggre!:jate the effects and perform 
an analys i s  of t he cumu l at i ve effects of t he commerci al i zat ion  of t he U-gas process .  

I n  order t o  es t i mate the numbe r and l ocat i o n  o f  t he U n i t  P l a nt s ,  i t  i s  neces sary t o  predi ct the 
t otal product ion  l evel at some t i me  in t he future when commerc i a l i zat i on is cons i dered matu re ,  
al tho u yh not neces sari l y  a t  i t s  peak.  These est imates are devel oped i n  Sect ion  1 . 4 . 3  and are 
t aken to be an annual product i on of 0 . 6  quads of 1ned i um-Btu fuel gas by 1992.  

The yeneral approach t h rou ghout the analys i s  was to take t he best estimate avai l ab l e  of para
meters and , whe re there was some unce rt a i nty as to wh at the best est i mate was ,  to take an 
est imate t hat , if anyth i ng ,  overstated the envi ronmental effect of U-gas commerci a l i zat ion .  
Cons i stent w ith  t h i s  ap proach , i t  was assumed that the ent i re 0 .6  q uads pe r year of  medi um-Btu 
fuel gas produced by 1992 wou l d  be produced by the U-gas proces s .  Th i s  assumpt i on i s  furt her 
support ed  by the fact t hat U-gas i s  the medi um-Btu gas i f i cat ion  process c l osest to domest ic 
commerc i a l i zat ion .  This  analys i s  to est i mate the  number and l ocat i on of  the  Un i t  Pl ants i s  
a l so prov i ded i n  Sect i o n  1 . 4 . 3 .  

1 . 4. 2  Base l i ne u n i t  pl ant def i n i t i ons 

The . uni t p l a nt cons t i tutes a base modu l e  for i ndustri al fuel gas product ion .  It  i s  capab l e  of 
provi ding  s uffici ent output ( 5 1 . 3  bi l l i on Btu/day ) to feed a l arge s teel mi l l  or ref i nery ,  o r  
to b e  u sed i n  conj unct ion  w i t h  ot he r pl a nt s  t o  form a gas d i stri but ion  network. 

As conce i ved , the uni t p l a nt is equi pped wi th  fou r  U-Gas proce s s  gas if i ers , t hree of wh ich  wi l l  
be i n  product ion  and one i n  reserve. Auxi l i ary equi pment to supply s team , oxygen and ni troge n  
requi rement s of coal gas i f i cat i o n  a nd gas treatment i s  prov i ded i n  t h e  des ign  a s  wel l a s  equi p
ment for waste t reatment a nd di s posal , feedwater t reatment , a nd waste heat remova l .  "Best 
Ava i l ab l e  Cont rol Tech n o l ogy , "  wh ere ap pl icab l e , wou l d be appl i ed unde r  cri teri a exi s t i ng at 
t he future 1992 date .  El ectrical  power a nd makeup water are ass umed to b e  provi ded by l ocal  
ut i l i t i es . P l a nt des i gn pa ramet ers wh i ch affect the commerci al i zat io n  scenari o ( Sect ion  1 . 4 . 3 )  
and wh i ch are addres sed i n  the programmat ic  envi ronmental analys i s ( Sect i o n  1 . 4 . 6 )  are i dent i 
f i ed  a s  fo l l ows . 
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1 . 4 . 2 . 1  Basel i ne un i t  pl ant output 

The uni t p l a nt is des i gned to produce 1 7 1  m i l l i on st anda rd cub i c  feet per day ( scfd ) of i ndus
tri al fue l  gas  wi th  a heat i ng val ue of 300  + 30 Bt u/scf. One h undred tons per day of l i q u i d  
su l fur a re produced a s  a res u l t  o f  a c i d  gas-removal and s u l fur recovery. 

1 . 4 . 2 . 2  P rocess i nputs  

Pri nci pal materi al i nputs fo r the gas if ication  process are coa l , water,  oxygen and ni trogen. 
Coal i nput for �as i ficat i on and steam generat i on wou l d  be 3155 tons per day based upon use of 
Western Ke ntucky #9 coal . The proxi mate and u l t imate analys i s  of t h i s  coa l  type a re provi ded 
i n  Tab l e  1 . 4. Makeup water i s  suppl i ed at t he rate of 2 . 7  mi l l ion  gal l o ns per day. Rec i rcu
l ated water is  used for steam ge nera t i o n ,  process  cool i ng a nd gas treatment . Oxygen and ni tro
gen needs are provi ded by a cryogen ic  a i r  sepa rat i on u n i t .  Process oxygen i s  produced a t  a 
rate of 147 , 390 pounds pe r hour and i s  used for coal gas i f i cat ion  and wastewater treatment . 
Ni trogen i s  produced at a rate of 1 1 ,240 µounds per hour for use i n  coal preparat i on and fuel 
i ng and gas treatment . Ot her i nput s ,  pri mari ly  used for gas treatment and pol l ut i on control , 
are l i sted i n  Appendi x B . 0 . 3 . 

Duri ng operat i o n ,  t he u n i t  pl ant wi l l  empl oy 410  persons.  The l a nd use requ i rement for th i s 
faci l i ty i s  ap prox i 1natel y 1 34 acres . 

1 . 4 . 2 . 3 Effl uents 

Ai r Pol l utants 

Table 1 .4. Proximate and ultlmate 
analyala ol Kentucky No. 9 coal 

Proximate analysis 
M o isture 
Volatil e  matter 
Ash 
Fixed carbon 

U ltimate analysis ( dry basis) 

Weight % 

7.00 
35.40 
16.46 
41 . 1 4  

1 00.00 

Carbon 66.83 
H ydrogen 4.52 
Oxygen 5.45 
N itrogen 1 .26 
S u lfur 4.24 
Ash 17 .70 

1 00.00 

Duri ng t he normal ope rat i on of t he un i t  pl a nt ,  atmos pheri c em i s s i ons wi l l  occur from t he 
fol l owi ng sources : 

o D i rect l os ses from coal supply a nd preparat i o n ,  
o Treated s u l fur-recove ry t a i l -gas , 
o P l ant fl are pi l ot combust ion  gas , 
o Boi l e r  fl ue gas , i ncl udi ng i nci nerator off-gas , a nd 
o Coo l i ng tower evaporat ion a nd dri ft .  

Tot al emi ss i ons from t he above sources are est i mated i n  Tab l e  1 . 5  based upon combust i on of h i g h  
sul fur Western Kentucky # 9  coal and appl ication  of best ava i l ab l e  cont rol technol ogy .  
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Table 1 .5. Air emissions from the 
baseline unit plant 

Wastewater 

Pol lutant 

Sulfur d ioxide 
N itrogen d ioxide 
Carbon monoxide 
Particu lates 
Methane 
Ammonia 
Carbon d ioxide 

The wastewater stream is made up of :  

Em issions ( lb/h) 

296 
473 

47 
35 

6 
1 
2 

o Process wastewate r ( gas-scrubb i ng bl owdown , sour water str ipp ing condensat e ,  and 
met hanato r condensates ) 

o Cool i ng tower b l owdown , 
o Coal pi l e  runoff,  
o Ash pi l e  runoff,  
o Process  area storm drai nage , 
o Boi l er-feedwater preparat ion wastes .  

After treatment , wastewater from these sources col l ects i n  a hol d i ng bas i n  prior  to di scharge 
or reci rcu l ation as boi l e r  feedwater, ash quench makeup  o r  cool i ng tower make up.  Excess 
treated wastewater is  sent to an outfal l at t he rate of 681 gal l ons per mi nute. The compos i 
t ion  of the d ischarged effl ue nt i s  noted i n  Sect ion  2 . 2 . 1 . 4 ,  "Anal ys is  of f i nal l i qui d d i s 
charge . " 

Sol i d  Waste 

Sol i d  wastes produced duri ng pl ant operat i on i nc l ude : 

o Aggl omerated ash from coal gas i fi cat ion  
o F ly  as h and bottom as h from steam generat ion  
o Sl udge from f l ue gas  des u l furizat i on 
o S l udge from wastewater treatment 
o Spent catal ysts from vari ous proces s modu les .  

Gas i f i er aggl omerated ash i s  generated at  the rate of  4 9 , 583 pounds per hour  duri ng combust ion  
of Western Kentucky #9 coal wh i l e  boi l e r as h and bottom ash  are produced at  8000 pounds pe r 
hour. Sl udge from fl ue gas des u l furi zat i on amounts to 7670 pounds per hour,  whi l e  s l udges from 
wastewater treatment and from spe nt catal ysts amount to 1000 pounds pe r hour and 326 pounds per 
hour,  res pecti vel y .  The compos i t ion  of t hese wastes are noted i n  Sect i on 2 . 2 . 1 . 8  "Sol i d  waste 
sto rage system. " 

1 . 4 . 3 Scenari o devel opment 

This  sect ion  present s  the resu l ts  of an anal ys i s  to estimate the number and ge neral l ocat ion  
of  t he p l a nts that const itute t he extent of  commerci al i zat i on by t he year 1992 .  The res u lts  of 
th is  anal ys i s  wil l prov i de the bas i s  for the as ses sment of the cumu l at ive envi ronme ntal impact s 
associ ated with a mature i ndustry.  The cumul at i ve i mpacts are presented by state , based upon 
reg i onal i zed l oadi ngs u s i ng the al gori thms de ri ved in  Appendix B . 5 .  I t  s hou l d be emphas i zed 
that the number of general  l ocation of t he pl ants a re used here on l y  to faci l i tate an 
envi ronmental analysi s and s houl d be cons i dered hypotheti cal . 

The year 1 992 was chosen  because it i s  the target year ide nt i f i ed i n  the Energy Securi ty Act 
( P . L .  96-294 ) s i gned i nto l aw June 3 0 ,  1980 estab l i sh i ng " • • •  a nat ional goal of achi evi ng  
a synthet i c  fue l  product ion  capabi l i ty equi val e nt to  at  l e ast  600, 000 ba rrel s pe r day of crude 
oi l by 1987 and of at l east 2 ,000 ,000 barre l s  per day of c rude o i l  by 1992,  from domest i c  
sources . "  Two mi l l i on ba rrel s of oi l pe r day i s  equ i val ent to about 4. 2 quads pe r year. 

The a nalys i s  was composed of three steps t hat are l i sted be l ow and d i scussed l ater. 
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1 .  Est imate the tot al nat i onal ma rket pe net rat ion  o f  medi um-Btu y a s  ( MBG) by 1992.  

2 .  Detenn i ne the most l i ke ly  areas of t he count ry where MBG commerc i al i zation  wi l l  occur.  

3 .  Assi gn pl ant s  to t hese areas so that the ag gregated output wi l l  y i el d  t he tot al 
est i mat ed i n  step one. 

A number of recent market stud ies  p l us i nformat ion  from the  Off i ce of Ass i stant Secretary for 
Fos s i l  Energy , D i v i s i on of Pol i cy and Strateg i c  Pl anni ng , 1 2  i nd i cate market penet rati ons 
rany i ng from 0 . 6  to 2.0 q uads i n  t he 1990 to 2000 t i me frame. The est i mate needed i n  Step 1 i s  
t aken t o  be 0. 6 q uads of med i u m-Btu gas by 1992.  The Memph i s U-Gas pl ant wi l l  produce about 50 
b i l l ion  Bt u ' s  per day so t hat about 36  pl ants wi l l  be needed to prov i de 0.6  quads per year :  

0 . 6  x 101 5  Btu per year 
= 36 pl ant s  

5 0  x 109 Btu per µl ant per day x 330 stream days per year 

The areas l i kely  for MBG c ommerci al i zat i on were taken from a recent report 1 3  and were based 
u pon an  analys i s  of proj ect ed oi l to  coal pr ice  rat i os ac ros s t he U . S . and an account i ng of 
t hose states t hat exper ienced i ndustri al fuel yas s hort ayes in t he 1975-1978 t i me  per i od .  
The report ident i f i ed 14 primary stat es as key target s for  i n i t i al commerc i al i zat ion  effort s .  
These 1 4  states are s hown i n  F i yure 1 . 1 .  

The numbe r  of pl ant s  i n  each state was est i mated by us i ng t he proj ect ed t otal and rel at i ve 
growt h  i n  al 1 manufacturi ng a nd i n  the chemical and met al s i ndu stri es i n  the cand i date states 
and s u rrou nd i ng states. The chemi cal and meta l s  i ndust ri es were used because t hese have been 
i de nt i f i ed 1 3  as l i kel y early taryet s fo r commerc i al i zat ion  of medi um-Btu yas i f i cat i on pl ant s .  
The proj ect i ons t o  1990 were t aken from pre l im i nary Off ice  of Bus i ness and Economi c Research 
Serv ice  ( OBERS)  proj ect i ons pub l i shed by t he Bureau of Economic  Anal ys i s  of the Depa rtment of 
Com1nerce .  

Tab l e 1 . 6  s hows t he res u l t s  of  t he project i ons by economi c reg ion .  Us i ng t he data i n  t he tabl e 
t he number of pl a nt s  was as s i gned to each state .  The met hodo l ogy for as s i gni ny p l ant s  to 
states was not a r i �orous appl i ca t i on of a set of wel l devel oped and quant i fi ed measures , but 
rather a ge nera l cons iderat i o n  of al l factors i ncl udi ng t he i nfonnat i o n  i n  Tab l e  1 . 6 ,  c oa l  and 
water resources , natural yas resources and t he addi t i onal constra i nt of l ocat i ng at l east one 
pl ant i n  each ca ndi date state. 

The general l ocat i on wi t h i n  each stat e  need not be ident i f i ed � �· Howeve r ,  a geographica l  
analys i s  was conduct ed to dete rmi ne if  there were general areas wi t h i n  each state t hat , i n  
addi t i o n  to t he cri te ri a t hat led  t o  the sel ect i on of the stat e ,  al so met t he criteri a of water 
ava i l ab i l i ty ,  prox i m i ty to coal suppl i es and near an urban i ndust ri al i zed area. W ith  t h i s  i n  
mi nd , t he fo l l owi ng a reas wi t h i n  each state are represent ati ve of t hose i n  wh ich  commerci al i za
t ion of t he MB� process cou l d  occur. 

o The Los Anyel es t o  San Di eyo corri dor ut i l i z i ng t he avai l ab i l i ty of sea water for cool i ny .  
The Sac ramento t o  San F ranci sco a rea us i ng water from t he Sac ramento R i ver, S u l  s u n  Bay o r  
any of several rese rvoi rs i n  t he area. Coal  woul d be transpo rted by ex i st i ng ra i l  from 
t he U i nt a  ( Eastern Ut ah ) coal f i el ds . On the bas i s  of anal ys i s  di scu s sed above , i t  was 
est i mated t hat 3 p l ants wou l d be l ocated i n  Cal i forn i a .  

o The area i n  s out h -east Wyom ing  w i t h i n  t he Caspe r-Larami e-Cheyenne tr iany le  us i n g  water 
from t he Nort h  P l atte R i ver or ex i st i ng rese rvoi rs .  Coal woul d be  trans ported from t he 
Green Ri ver o r  Powder Ri ver coal fi el ds .  On  t he bas i s  of  analys i s  di scussed above,  i t  was 
est i mated t hat 1 p l ant woul d be l ocated i n  Wyomi ng.  

o The F o rt Col l i ns-Denve r-Co l orado Spri ngs-Pueb l o  corri dor east of t he Rocky Mount a i n  foot
h i l l s  u s i ng water from ex i st i ng reservoi rs and t he Sout h Pl atte Ri ver.  Coal wou l d  be from 
the Denver coal f i el ds . On t he bas i s  of analys i s  d i scus sed abov e ,  i t  was est i mated t hat 1 
p l ant woul d be l ocat ed i n  Col orado. 

o The Dal l as -Aust i n -Houston tri a ng l e  us i ng water suppl i ed by t he Nec he s ,  Tri n i ty ,  Brazos and 
Co l o rado ri vers and coal from t he l i gn i te f ie l d s  of Texas . On the bas i s  of analys i s  
di scus sed above , i t  was est i mated t hat 2 pl ants woul d be l ocated i n  Texas .  
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Table 1 .6. Projected increase in earnings 198G-1990 

M il l ions of 1 967 dol lars 

Region Far West Rocky M ou ntain P lains So uthwest G reat Lakes Southeast M iddle East 

I l l i nois, 
Pen nsylvania 

Selected states California Wyom ing, North Texas I ndiana, 
Kentucky, New Jersey, 

Colorado Dakota 
O h io 

Tennessee Delaware, 
Maryland 

All manufactu ring 
Total increase 7,0 1 0  1 ,708 4,536 6,903 1 4,678 21 ,2 14  5,235 
Percent increase 28 51 32 54 23 51 1 2  

Chem ical and metal 
industries 

Total increase 873 1 67 359 824 3,037 2,984 1 ,597 
Percent increase 44 39 34 47 30 50 21 
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o The area i n  Nort h  Dakota acces s i b l e  to the l a rge man-made l akes of the upper Mi ssouri 
Ri ver. Coal woul d be from l i gn i te fi el ds of the Fort Un i on coal reg i on .  On t he bas i s  of 
anal ys i s  d i scussed abov e ,  i t  was es t imated t hat 1 pl ant woul d be l ocated i n  North Dakota .  

o The  areas i n  I l l i noi s acces s i b l e  to the  M i s s i s s i ppi or I l l i noi s ri vers i n  the  C h i cago
Peori a-Spr i ngfi e 1 d corridor u s i ng coa 1 from the Eastern I nterior coa 1 fi e 1 ds.  On the 
bas is  of anal ys i s  d iscussed ab ove , i t  was est imated that 3 p l a nts  woul d be l ocated i n  
I l l i noi s .  

o The eastern I ndiana  ( Terre Haute- I ndi anapol i s-Evansvi l l e tri ang l e ) u s i ng water from the 
Wabas h and W h i te ri vers and coal  from the Eastern I nt eri o r  coal  f i el ds .  On the bas i s  
o f  analys i s di scus sed ab ove , it  was est imated that 3 pl ants woul d b e  l ocated i n  I ndiana.  

o Areas in  nort hern Kent ucky i n  the Loui svi l l e-Frankfort-Lexi ngton corri dor acces s i b l e  to 
water from the Oh io and Ke ntucky ri vers. Coal  woul d be trans ported by ra i l  from e i ther 
the Eastern or Western Kent ucky coal f i el ds. On t he bas i s  of analys i s di scus sed above , 
i t  was esti mated t hat 5 p l a nts  wou l d be l ocated i n  Ke nt ucky. 

o Areas i n  Te nnessee near the i ndu stri al i zed c i t i es of Memphi s ,  Nashvi l l e ,  Chattanooga 
and Knoxv i l l e  us i ng e i t her yround water or water from the Mi s s i s s i ppi , Cumberl and , and 
Tennes see ri vers .  Coal wou l d be barged t o  Memphis  fran t he Eastern Ke ntucky coal fi el ds 
and woul d be ra i l  t ransport ed or barged from Tennes see coal fi el ds for the Central and 
Eastern Tennes see devel opme nt . On the bas i s  of anal ys i s  di scussed above , i t  was est i 
mated t hat 5 pl ants wou l d be l ocated i n  Tennessee. 

o Areas i n  Northern Oh i o  in the Tol edo-Cl eve l a nd-Akron-Youngstown corri dor acces s i b l e  to 
water from Lake Eri e or severa l  res ervoi rs .  Areas i n  Cent ral and Sout hern O h i o  i n  the 
Col umbus-Dayton-Ci nc i nnati tri ang l e  u s i n g  water from the Scioto,  Mi ami , and Oh i o  ri vers , 
res pect i vely.  Coal wou l d be trans ported by ra i l  from t he Nort hern Appal ach ian  coal 
f ie l ds.  On t he basi s of analys i s  di scus sed above , it was est i mated t hat 4 pl ants wou l d 
be l ocated i n  Oh i o .  

o Areas i n  Pe nnsy l vani a around t he i ndustri al centers o f  Pi ttsburgh on t h e  O h i o  Ri ver,  
Harri sburg on the Susquehanna , Al l entown near the  Del aware R i ver and Ph i l adel phia  on the 
Del aware R i ver. Coal wou l d be from t he Nort hern Appal ach i an coa l f i el ds and wou l d be 
ra i l  t ransported to the Eastern Pennsyl va n ia  centers.  On t he bas i s  of ana lysi s di scussed 
above ,  it was es t i mated t hat 3 pl ants woul d be l ocated in Pennsyl vani a.  

o Large areas in  Mary land i ncl udi ng t he Eastern Shore acces s i b l e  to water from t he Nort h  
Branch of t h e  Potomac , t h e  Potomac ,  upper Chesapeake Bay , and any of t he several ri vers 
on  t he Eastern Shore .  Coal wou l d be  ra i l  t rans ported and barged from t he Northern 
Appal ach ian  coal f ie l ds.  On t he bas i s  of analysi s di scussed above,  it was est i mated 
t hat 1 p l a nt wou l d be l ocated i n  Mary l a nd .  

o Areas i n  Del aware around the  ci t i es of  W i l mi ngton and Dover u s i ng e i ther ground water 
or  water from the Del aware Bay. Coal wou l d  be ra i l  trans ported from the Northern 
Appal ach ian  coal f i el ds .  On the  bas i s  of anal ys i s  di scussed above , i t  was estimated 
t hat 2 p l ants wou l d  be l ocated i n  Del aware. 

The ent i re northern h a l f  of t he heavi ly i ndustri al i zed state of New Jersey u s i ng  water 
from the  Atl ant ic Ocean , and t he Hudson and Del aware ri vers . Coal wou l d be ra i l  trans
ported from the Northern Appal ach i an coal fi el ds.  On t he bas i s  of analys i s  di scus sed 
above ,  it was esti mated t hat 2 pl ant s  woul d be l o cat ed in New Jersey.  

1 . 4. 4  Descript i on of ex i st i ng envi ronment 

The charact eri stics  of the ex i s t i ng env i ronment fo r the med i um Btu pl ant s  wi l l  be determi ned 
to some extent by t he s i t i ng requ i rements of synthet ic  fuel proces s i ng.  Key parameters i ncl ude 
the l ocat ion  of coal  su ppl i es ,  water ava i l ab i l i ty ,  and t he i ndustri al ma rkets ge neral ly  asso c i 
ated wi t h  l arge urban areas.  S i nce deta i l s  of  t he envi ronment wi l l  depend upon t he speci f i c  
s i tes sel ected ,  t h e  fo l l owi ng desc ri pt ion  o f  water ava i l abi l i ty ,  soci oeconomics , a i r  q ual i ty ,  
coal suppl i es and tra ns portat i on systems i s  very general i n  nature. 
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1 . 4. 4. 1 Water avai l ab i l i ty 

There are s i gn i f icant reg ional i mpl i cat ions associ ated w ith  water ava i l ab i l i ty i n  addi t ion  to 
those rel ated to s pec i f i c  s i t i ng req u i rement s .  I n  t h e  East , for exampl e ,  a n  extens i ve network 
of waterways ex i s t  that prov i des a substant i al source of water. Th is  network i ncl udes the 
Mi s s i s s i ppi and Oh i o  Ri vers and t he i r  several l arge tri butari es .  The Susq uehanna and  Del aware 
systems fa rt her to t he East al so serve as a maj o r  source . Many synthet i c  fuel pl a nt s  wi l l  
probab l y  l ocate i n  cl ose prox i mi ty to i ndust r i al markets t hat have devel oped al ong t hese 
waterways . Industri al act i v i t i es al ong t he southern sho res of the Great Lakes wi l l  al so draw 
synthet ic fuel product ion to an area with t he advant age of t hat source of water. In  add i t ion ,  
t he rel ati vel y abunda nt ra i nfal l i n  t he  East general ly  as sures an  adeq uate supply of ground 
water in areas where s urface water is not ava i l ab l e.  

I n  the West , however ,  water avai l ab i l i ty i s  a cri t i cal i ssue that may ul t i mately determ ine the 
extent of synt het ic fuel  devel opment . Ground water and surface water are bot h often in  short 
supply,  part icu l arly i n  t i mes of l ow ra i n fal l .  In  addi t i on to t he avai l ab i l i ty of water i n  
abso l ute  terms , water ri ghts  wi l l  pl ay a s i g n i f i cant rol e  i n  the s i t i ng of synthetic fuel pro
cess i n\:j fac i l i t i es .  I n  many cases , exi st i ng suppl i es have been compl etely al l ocated l eading 
t o  cont roversy over future  r ights  and pri v i l eges of water u se .  Th i s  cont rove rsy i nvol ves state 
a nd l ocal authori t i es as wel l as t he r i ghts of I ndi ans to water on and around the ir  reserva
t ions . It i s  c l ear that water i s  a very cri t ical i s sue i n  the West bot h  in terms of ava i l ab i l 
i ty and al l ocat ion for synthet i c  fuel proces s  devel opment . 

1 . 4 . 4 . 2  Soc i oeconomi cs 

Product markets is another key i ss ue in  t he s i t i ng of med i um Btu synthet i c  fuel pl ant s .  Si nce 
t hey wi l l  requi re mu l t i p l e  u sers or ve ry l a rge i ndu stri al customers , i t  is  l i kel y that pl ant s  
wi l l  be l ocat ed i n  cl ose proximi ty t o  Standard Met ropol i tan Stat i st i cal  Areas ( SMSA ) .  I n  
add it ion  t o  assu ri ng an  ade q uate market , t hes e l a rge urba n areas prov ide a sou rce o f  l ab or to 
construct and operate t he fac i l i t i es .  Th i s  l ocal sou rce of l abor reduces t he need to import 
worke rs and t hereby red uces the soci oeconomic impact on commun i ty fac i l i t i es and s e rvi ces . 
At t he same t i me , l a rge urban areas general ly have a rel at i vely abundant supp ly  of hous i ng ,  
school s and med ical faci l i t i es .  Other serv i ces such as fi re and pol i ce protect ion  and water 
a nd sewer di stri but ion systems are usual l y  adequate to accommodate t he srnal 1 i ncrement al popu
l at i o n  i nc rease ant ic i pated .  

Soci oeconomic impact i s  more cri t i cal i n  sparsely popul ated areas o f  t h e  Wes t  than i n  l arge 
metropol itan areas of the  East.  Wh i l e  t he potent i al exi sts for some i sol ated cases of soc i o
economic i mpact i n  t he West , t h i s  i s  aga i n  reduced to a l a rge extent by the mu l t ip l e user s i t
i ng req u i rement . P l ants wi l l  have to be restri cted to t he few exi st i ng u rban concentrat i ons of 
t he Wes t .  Thes e urban  ce nt ers may not , however,  be l a rge enough i n  al l cases to reduce soci o
economic  i mpact to t he l ow l eve l s  ant i c i pated in the  East. The exact magn i t ude of i mpact wi l l  
depend u pon t he s i t e  sel ect i 6 n  process and t he spec if ic  l ocat i o n  of i nd i v i dual synt het i c  fuel 
pl ant s .  

1 . 4 . 4 . 3  Coal suppl i es 

A major advant age of the  U -gas process i s  t he abi l i ty to accept t he wi de ra nge of coal types 
found t hrougho ut t he Un ited States . P l a nt s  l ocat i ng i n  the nort heastern states wi l l  be ab l e  
t o  u se b i t umi nous coal s suppl i ed by t h e  Northern Appal ach i an coal fi el ds .  L i gnite wi l l  be used 
from the Texas and Fort U n i o n  coal reg i o ns to su pply p l ant s  in Texas and Nort h  Dakot a ,  respec
t i vely.  Fac i l i t i es l ocated in  Wyomi ng and Col orado wi l l  be s uppl i ed by subb i t umi nous depos i t s  
of t he Powde r R i ve r  a nd Denver coal Reg ions .  West coast pl a nt s  wi l 1 depend u po n  bi tumi nous 
coal t rans ported froo1 coal f i el ds i n  the  U i nta reg i on of Uta h .  Th i s  abi l i ty to accept a vari 
ety of coal types prov ides the fl exi b i l i ty to l ocate  med i um Btu gas pl a nt s  throughout the 
U n i ted States .  

1 . 4 . 4 . 4  Ai r qual i ty 

A i r  pol l ut i on l aw i s  ba sed on t he premi se of protect i ng a nd enhanc i ng publ ic  hea l th and wel fare 
regard l e s s  of l ocat i o n .  Accord i ng l y ,  t he Cl ean Ai r Act ( CAA )  autho ri zes two procedural pro
grams. F i rst , in h i gh ly  pol l ut ed area s ,  protect i ng pub l ic heal th  and wel fare i s  to be assured 
through t he attai nment of Nati  a nal Ambi ent Ai r Qua 1 i ty Standa rds ( NAAQS ) .  Th i s  i s  of pa rt icu-
1 ar si gni ficance i n  the  East where many of  t he p lants wi l l  be  l ocated i n  l a rge urban areas.  
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The second procedural program of t he CAA ma ndates the prevent ion of s i g n i f icant a i r  q ual i ty 
deteri orat i o n  ( PSO )  i n  rel at i vely c l ean a i r  areas .  Th i s  µrograrn i s  a imed at preserv i ng c l ean 
a i r  resources and prevent i ng t he devel opment of new a i r  qual i ty probl em a reas . It  al so  se rves 
to prese rve , protect , a nd enha nce t he a i r  qual i ty in areas of s peci al nat ural recreat i onal , 
sce ni c ,  o r  h i sto ri c val ue , such as nat i onal pa rks and wi l dernes s areas . These standa rds have 
pl ayed a s i gn i f i cant ro l e  i n  western coal devel opment i n  t he past and must be consi dered i n  
a ny futu re s i t i ng s  of synt het ic fuel proce s s i ng pl a nt s  i n  the West .  Th i s  i s  pa rt icul a rl y  true 
fo r Cl a s s  I PSO areas .  

1 . 4 . 4 . 5  Transportat i on systems 

Locat i o n  nea r  l a rge u rban areas general ly  assures the advantage of adequate transportat i o n  
sys tems . I n  the Eas t , i n  part i cu l a r, t he wel 1 devel oped network of h i g hways prov i des acce s s  to 
p l ant s i tes bot h  for construct ion  materi a l s  a nd personnel . Tra nsportat i on of coal can u sua l l y  
b e  ach i eved eas i l y  a nd a t  l owe r costs by barge on  t he waterway sys tem o r ,  i n  some cases , by a 
comb i nat i o n  of ra i l -ba rge transportat ion .  Pl ants l ocated in  t he far eastern states can  depend 
on coa l  transported frcxn t he Nort he rn Appa l ach i an regi on  by ra i l roads ent i rel y .  

B ot h  t he ra i l  a nd ba rge sys tems are  wel l devel oped i n  t he eastern Uni ted St ates . Coal req u i re
ments for al l 36 U -Gas fac i l i t i es woul d amount to only abo ut f i ve percent of t he coal produced 
i n  the Uni ted States i n  1979.  It  is unl i ke ly  that any new t rack or eq u i pment woul d be req u i red 
to transport thi s addi t i onal coa l . The except i on to t h i s may be t he need for s ho rt ra i l  spurs 
to connect ex i s t i ng l i nes wi th  s peci f i c  U-Gas fac i l i t i es .  The need fo r such  construct ion  woul d 
depe nd on actual s i te sel ect i on .  

Tra nsportat ion  o f  coal i n  t he West must depend ent i rely o n  ra i l  transportat i on .  There have 
been q ue s t i o ns ra i sed conce rni ng t he ab i l i ty of those ra i l road sys tems to accommodate fut u re 
coal t ra ns portat i on req u i rements for synthet i c  fuel product ion .  The potenti al for s u ch prob
l ems wi l l  be reduced to some extent , howeve r ,  by the l ocat i o n  of U-Gas pl a nts in urban areas 
where ra i l  networks are more extens i ve. In addi t i o n ,  t he majori ty of the wes tern faci l i t ies  
wou l d be construct ed near  coal s u ppl i es ,  al so  hel p i ng to mi ni m i ze tra nsportat i o n  diffi c u l t i es .  
The on ly  U-Gas fac i l i t i es not l ocated cl ose t o  coal suppl i es woul d be t ho se i n  Cal i fo rn i a .  
Tho ugh h i s to ri ca l l y ,  o nl y  smal l amounts o f  coa l  have been s h i p ped to Cal i fo rni a ,  ra i l  l i nes do 
exi st between both t he nort he rn a nd southern cons umi ng areas a nd t he coal produc i ng reg i ons i n  
Ut ah . 

The d i scuss ion  i s  not i ntended t o  unders tate the probl em. I t  sou l d be noted that the amount of 
coal requ i red by t l1e U -Gas fac i 1 i t  i es postu l ated i n  t h i s  report represents only  a sma 1 1  part of 
the coal that wou l d be requi red t o  meet Federal energy product i o n  goa l s from synt het i c  fue l s .  

It  wi l l  be necessary t o  construct pi pel i ne del i very sys tems t o  move t he product gas from t he 
convers i o n  fac i l i t i es to t he poi nts of end use.  In  some case s ,  t h i s may enta i l  construct i ng a 
p i pel i ne frcxn the U-Gas faci l i ty to connect w i t h  an al ready exi s t i ng fuel gas d i s tri but i o n  
system. In other cas e s ,  t he di stri but i on system i tsel f may have to be constructed. Al l U-Ga s 
fac i l i t i es i n  t h i s  scenari o wou l d be constructed w ith i n a short di stance of t he consumi ng mar
ket s ,  t h u s  m in im i zi ng t he amount of pi pel i ne construct i on requ i red. 

1 . 4 . 5  Pri nc i pa l  i ss ues 

There are s i gni f icant e nvi ronmental r i s ks as soci ated wi th  t he construct i on and operat ion  of 
comme rci al coal gas i f i ca t i o n  p l a nt s ,  part i cu l a rly  when cons i de ri ng t he cumu l ati ve effects of a 
mature i ndust ry. As commerci a l i zat i on evo l ve s ,  these ri sks  wi l l  have to be faced a nd envi ron
mental protect i o n  bui l t  i nt o  the process .  Vari ous  sources have attempted to compi l e  and ra nk 
order t hese probl ems a nd ri s k s ;  however ,  the major  uncerta i nty occurs because emp i r i cal i nfor
mat ion  fran t he ope ra t i o n  of a canme rci al sca l e pl a nt is not ava i l a b l e  fo r a U . S. based pro
cess .  Even with  s uch data from a l i mi ted number of i ndi vi dual p l a nt s ,  t he cumul at i ve effects 
can onl y be est imated bas ed u po n  theory and model s .  The majo r  i s sues as soci ated with  cumu l a 
t i ve i mpacts as  opposed t o  i ndi v i dua l , s i te-spec i f i c ,  concerns are a s  fol l ows : 

o Uncertai nti es rega rdi ng a i r  q ua l i ty consi derat i ons , emi s s i on control , s i t i ng i n  attai nment 
or  non-attai nment a reas . 

o Water avai l ab i l i ty ,  pa rt i c u l a rly  i n  the West whe re compet i t i o n  i s  al ready seve re among 
c ommuni ty devel opment , agr i cul t u re a nd i ndus t ry. 
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o Soc i oeconomi c  i ssues re l ated to  rap i d  i ncreases i n  popu l at ion in  sparsely pop u l ated areas . 
Prov i s i ons must be made for adequate t ime and resources to p l an for the requ i red hou s i ng 
and publ i c  fac i l i t ies . 

o D i s posal  of l arge vol umes of sol i d  waste that may conta i n  hazardous compounds . Much add i 
t i onal  research and deve l opment i s  necessary t o  determ i ne opt imal  s i t i n g  strategies . 

o Experi ence i s  l im i ted i n  l an d  recl amation i n  the dry reg ion s where the western coal i s  
l ocated . Resea rch and compl i ance with  ex i st ing  su rface mi ne reg u l ations  cou l d  reduce 
these i mpacts . 

o The rol e of state and l ocal governments . These ent i t i es must become i nvol ved early . i n 
the pl ann ing  process to ensure adequate commun i cation s  and to avo i d  unnecessary l egal and 
i n st i tuti onal  constrai nts on devel opment . 

o Long-term ri sks posed by the b u i l dup of ca rbon d i ox ide i n  the atmosphere . Worl dwi de use 
of a l l  fos s i l  fuel s ,  i ncl ud ing  coal -based syntheti c  fuel s ,  may have to be cu rbed if some 
theories are confi rmed . 

Government reg u l ations  appl i cabl e to medi um Btu gasi fi cation and expanded coal use are l i sted 
i n  Secti on 1 . 4 . 8 . Detai l ed d i scu s s i on o f  a i r ,  wate r ,  l and use , and occupationa l  hea l th and 
safety i ssues rel a t i ve to expanded coal use and Federal l eg i sl ation appl i cabl e to these i ssues 
may be found i n  Reference 1 7 . Di scu s s i on s  of i ssues rel ated to i ntergovernmenta l re l ations , 
Indian  concern s ,  commu n i ty devel opment ,  tra nsportati on and other i ssues are provi ded i n  
Reference 1 6 .  

1 . 4 . 6  Envi ronmental anal ys i s  

1 . 4 . 6 . 1  Approach 

I n  Sect i on 1 . 4 . 3 ,  gas i fi cat i on pl ants were hypotheti cal l y  s i ted in various  states based upon 
market penetrat ion assumpti on s  concern ing  favora bl e econom i c  cond i t i ons , previous  curta i l ment of 
gas suppl ies  and growth in potent i a l  user i ndustri e s .  Wh i l e  it can genera l l y  be assumed that 
user i ndustries wou l d  be l ocated in major metropol i tan areas and that gas i fi cat i on pl ants wou l d  
be l ocated with  respect to end users rather than at mine mouth l ocat i on s ,  i t  i s  not pract ica l  
at thi s time t o  sel ect s pec i fi c  gas i fi cation p l ant s i tes for anal yses . Consequent l y ,  a 
reg i ona l i zed o r  state-l evel envi ronmenta l asses sment has been deve l oped i n  the fol l ow ing  section 
based upon the number of u n i t  ( gas i fi cat i on )  pl ants l ocated w ith i n  each state and the coal 
mi n i ng req u i rements necessary to s u pp ly  these pl ants when i ntrastate coal is avai l abl e for use . 

State- l evel envi ronmental l oad i ngs associ ated wi th coal m i n i n g  requ i rements , and the con struc
t i on and operation of p l ants l ocated w ith i n a state are estimated on the bas i s  of a l gori thms 
presented i n  Appendi x  B . 5 .  The rel a t i ve importance of  these l oad i ngs  i s  estab l i shed by com
pari son w ith projected ( 1990 ) state- l eve l l oadi ngs  ( i . e . , net res i dua l s )  for energy producti on , 
process i n g  and end use as repo rted i n  runs of the Strateg i c  Envi ronmental Assessment System 
( SEAS ) . The SEAS i s  a macroeconom i c  s i mu l a t i on model wh ich cal cul ates pol l utant l oads based on 
econom i c  g rowth and energy supply patterns .  The national energy producti on and consumption  
l eve l s  used as i nputs to  the  SEAS model were projected by the FOS S I L  2 model and  refl ect the 
energy i n i ti at i ves i ncorporated i n  the Secon d National  Energy Pl an . The ' est imates of the 
aggregated reg i onal  l oadings  from the commerci a l  U-Gas p l ants and those state-l eve l  l oad i ngs  
projected by the  SEAS mode l are  not p rec i se enough  to  represent anyth i n g  more than  a framework 
for a general comparison and to put the compa ri son i n  the proper context .  The cumu l at i ve l oad
i ngs  from the U-Gas p l ants shoul d not be cons i de red as i ncreases over those estimated by the 
S EAS model . S i nce the energy bei n g  produced by the U-Gas p l ants i s  a l ready be i ng produced i n  
some form and way i n  the S EAS model , the net i ncrea se o r  decrease cannot be estimated . 
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A i r  qual i ty 
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The U . S .  Envi ronment al Protect ion  Agency ( E PA)  has prQnul gated Pri mary NAAQS ( heal th -based ) 
and Secondary NAAQS (wel fare-based ) for seven c ri teria a i r  pol l utants. Tab l e  1 . 7 di s pl ays the 
present standard s .  Areas hav i ng a i r  qual i ty exceedi ng t hese l evel s are tenned Nonattai nrnent 
Areas ( NA ) .  

Table 1 .7. The N1tlon1I Ambient Air Qu1llty Sllndardl 

Criteria air pollutants Time period U nits Primary Secondary 

Sulfur dioxide 3 h a µg/m, 1300 
24 h a µ g/m, 365 
Annual µg/m, 80 

N itrogen dioxide Annual µg/m, 1 00  1 00  
Total suspended particulates 24 h 8 µg/m, 260 1 50 

Carbon monoxideb 
Annual µglm' 75 60 

1 h 8 mg/m' 40 40 
8 h a mg/m3 10 10 

Lead 3-month average µg/m, 1 .5 1 .5 
Hydrocarbons ( nonmethane) c 3 h8 µg/m, 1 60  1 60  
Ozone 1 h 8 ppm 0. 1 2  0.1 2  

8 Levels not to be exceeded more than once per year; annual standards not to be 
exceeded. 

°Change proposed for 1-h primary and secondary standards to 29 mg/m'. 
cFor use as a guide in devising plans to achieve the ozone standard. 
Source: U.S. Environmental Protection Agency, National Primary and Secondary 

Ambient Air Quality Standards, 40 CFR 50.4 et seq., 1 980. 

A PSD area i s  one whose a i r  qua l i ty is purer than that requ i red by NAAQS o r  i s  unc l a s s i fied .  
S i gn i f i cant deteriorati on i s  sa id  to  occur when t he  amount of  new a i r  pol l ution exceeds a fi xed 
maximum al l owab l e  i nc rease .  The  reference poi n t  for determi n i ng a i r qua l i ty deteri oration i s  the 
basel i ne concentrati on ,  whi c h  i s  the amb i ent concentrat ion exi sting  at the time of the fi rst 
PSD pennit appl i cat i on submi ttal in the area . To date ,  only PSD i ncrements for su l fu r  d iox ide 
( S02 ) and total suspended parti cul ates (TSP )  have been establ i s hed . I ncrements are c urrently 
under i nvest igati on for the other fi ve cr i teri a a i r  pol l utants . Tabl e 1 . 8  provi des the current 
i nc rements for S02 and TSP .  
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Table 1.8. Prevention of algnHlcant air quaHIJ 
deterloraUon lncrement9 ( µg /rn")• 

Total suspended particulates 

Annual geometric means 
24-h maximum 

Sulfur dioxide 

Annual arithmetic mean 
24-h maximum 
3-h maximum 

Class I Class I I  C lass I l l  

5 1 9  37 
10 37 75 

2 20 40 
5 19 1 82 

25 512 700 
1The U .S. Env ironmental Protection Agency established 

an area classification scheme to be applied in all prevention of 
significant air quality deterioration (PSD) areas. The basic Idea 
was to allow a moderate amount of industrial development but 
not enough to degrade air quality to the point that it barely 
complied with standards. I n  addition, states were allowed to 
designate certain areas where pristine air quality was 
especially desirable. All PSD areas were categorized as class I ,  
class J I ,  o r  class I l l .  C lass I areas are pristine areas subject to 
tightest control, class I I  are areas of moderate industrial 
growth, and class 1 1 1  are areas of major industrialization. U nder 
EPA regu lations, all areas were in itially categorized as class I I .  
States were authorized t o  reclassify specified areas as class I 
or I l l .  There are 58 mandatory Federal class I areas that include 
major national preserves. 

Source: U.S. Environmental Protection Agency, Re
quirements for Preparetion, Adoption, and Submittal of 
fmp/ementetion Plens, 40 CFR 51 .24, 1980. 

States are requi red to devel op State Impl ementation  Pl ans ( S I Ps ) to properly devel op or impl e
ment a i r  pol l ut ion control pl ans. One princi pal reyul atory mechani sm of a SIP is  the New 
Source Rev iew ( NSR ) process .  NSR requi res , among other thi ngs ,  that major  emitti ng sources be 
exami ned by a reviewi ng authori ty to assure that they i ncorporate prescri bed emi ssion l imita
t ions ( i . e . , New Source Performance Standards ( NSPS ) ) .  A major  emitt ing source is  one that has 
the potential  to emi t ,  after control , 1 00 tons per year for non-attainment areas or  1 00 or 250 tons 
per year lthe amount dependi ng on the source category )  for PSD areas of any cri�eria a i r  pol l utant. 
There are 28 source categories ( incl uding steam generators ) currently having a NSPS and affected 
by the 1 00 ton per year rul e .  Al l MBG pl ants cons idered here have two auxi l iary steam generators 
wh ich wi l l  be subject to NSPS review.  The 1977 Amendments to the CAA di rected EPA to accelerate 
the NSPS program , so that standards wi l l  be periodi cal ly  i ssued for most major source categories 
l possi bly synthetic fuel production pl ants ) . Since the majority of MBG pl ants wi l l  be l ocated in  
urban areas , the flSR rul es for NA areas wi l l  probably be invoked most often . 

The emi ssions of the major  cri teri a a i r  pol l utants from pl ant operation and coal m1 n1 ng h ave 
been estimated for the MBG scenari o. It is not possibl e ,  however,  to estimate the impacts that 
these emi ssion l evel s may have on a i r  qual ity for every pl ant and mine s ince predict i ng a i r  
qual i ty requi res knowl edge of l ocal meteorol ogical conditi ons. In  sect ion 4. 1 . 1 ,  the a i r  
qual ity impact s of the proposed MLGW faci l i ty have been assessed fo r both construct ion and 
operat ion phases. The fol l owi ng provi des the state l evel emi ss ion i nventory and regul atory 
cons iderat ions for coal mi ni ng and pl ant ope rat ion. The emi ssions from pl ant construct i on 
act i vit ies are cons idered temporary by the U . S. Envi rorunental Protect ion Agency and , therefore , 
not ri gorously eval uated under PSD and NA preconstruct ion permit rul es.  

Tab le  1 . 9  provides , by state,  t he level of emissi ons expected from the steam boi l ers of one 
pl ant. As can be seen , the potenti al for the emi ssi ons from the steam boi l ers to exceed 100 
tons per year exists for at l east one cri teri a air  pol l utant i n  al l states . This  wou l d  requi re 
al l states to i nvoke new source revi ew of the steam boi l ers at al l s i tes. 
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Tab l e  1 . 10 prov ides t h e  proj ected emi s s i o n  i nventory fo r pl ant operat i on and m1 n1 ng i n  1992.  
Tab l e 1 . 1 1  compares these emi s s i ons w ith  those from the energy product i on ,  proces s i ng ,  and end 
u se secto rs in  each state , and the total em i s s i ons in  each state.  I n  al l states , the emi s s ions 
from the MBG pl ants and the associ ated m i n i ng wi l l  be a m inor  component of the total emi s s ions  
from i ndustria l  combusti o n .  r�everthe l es s ,  pl ants s i ted in  al l s tates wi l l  be  requ i red to  undergo 
NSR for NA and PSD permi t ru l es because the i r  a i r  emi ss i on s  for su l fur oxides  and ni t rogen ox ides 
wou l d  exceed 250  tons per yea r.  

Table 1 .9. Inventory of  air pollutant emission from steam bollers, one plant 

{tons/year) 

S tate Particulate matter S u lfu r oxides N itrogen oxides Hydrocarbons Carbon monoxide 

Pen n sylvania 52.2 245.9 1 494.5 1 5.0 49.9 
Delaware 52.3 245.9 1 494.5 1 5.0 49.9 
New Jersey 52.3 245.9 1 494.5 1 5.0 49.9 
Maryland 47.5 242.4 1 469.6 1 5.0 49. 1  
O h i o  52.7 773.0 1564.6 1 5.8 52.3 
I ndiana 48.7 630.8 1607.8 1 6.2 53.5 
I l l in o is 30.1 61 1 .4 1 508.4 1 5.0 50.3 
Kentucky 1 05.3 999.5 1 856.8 18 .6 6 1 .8 
Tennessee 60.6 792.0 1 563.4 1 5.8 52.3 
Texas 88.3 324.7 2845.3 28.5 95.0 
North Dakota 62.6 333.0 1877.8 18 .6 62.6 
Wyom i n g  53.9 1 79.8 1 775.7 1 7.8 59.4 
Colorado 74. 1  1 27.5 1675.5 16.6 55.8 
California 5 1 .5 84.7 1675.1 16 .6 55.8 

Water avai l ab i l i ty 

As presented i n  Chapter 2 of th i s envi ronmental i mpact statement , t he Memph i s  gas i f i cat i o n  
faci l i ty wi l l  req ui re 1 , 882 gal l ons pe r mi nut e o f  make-up  water. Th i s  i s  eq ui val e nt to about 
860 gal l o ns of water per ton of coal processed. Water req u i rements for other faci l i t i es wi l l  
be depe nde nt on t he type and q ua nt i ty of coal u sed. Part of the water content of the coal , 
for exampl e ,  can be u sed to sat i sfy overal l pl ant water req u i re111ents .  For t he purposes of  thi s 
programmat ic effort , however ,  al l faci l i t i es are as sumed to have the same ove ral l wate r  needs . 
Ba sed on t he ant i ci pated coal req u i rements of t he pl ants i n  thi s commerc i al i zat ion scenari o ,  
t he Memp h i s  faci l i ty fal l s  at about t he middl e of the water req ui rement s ra nge .  That i s ,  t he 
coal to be u sed i n  t he Memph i s  pl ant i s  about i n  t he 1ni ddl e of t he ra nge of water content of 
t he reg i onal coal s .  

I n  addi t io n  to the water needs of the gas i f i cat ion  pl a nt s ,  s ubstant i al amount s of water are 
needed for coal mi n i ng.  The princi pal categori es that cons ume water i n  coal  mi n i ng are dust 
cont rol for roads , mi nes and emba nkment s and reveget at i on of rec l a i med areas .  Howeve r ,  the 
mi ne l ocat ion  a nd t he type of m ine ,  s u rface or underground,  woul d strongly i nfl uence the quan
t i ty of water consumed . 

Water sprayed for dust cont rol i n  the mi ne and on the road are based on ra i nfal l and evapora
t ion rates a nd are cal cu l at ed based on area dist u rbed , evaporat i on rate , ra i nfal l rat e ,  and 
wetted a rea rate.  

The deri vat ion  of water use requi rement s for U-gas faci l i t i es and as soci ated coal mi ni ng are 
presented i n  Appe ndi x B . 5 .  

I n  o rder to prov i de some pers pect i ve o n  the impact of the water req u i rement val ues , Tab l e  1 . 1 2  
s hows the combi ned water req ui rement s of U-gas faci l i t i es pos tu l ated i n  t h i s  scenari o and t he 
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T- 1.10. Alr Pol_t _ � lor 1112 1rom  ... G _rc_ 

Pertlculate matter Sulfuro1C.ldn Nitrogen 011ldes C1rb0n monoxtde Hydrocarbonl 

Plant Mining Total 
Plant Mining Total 

Plant Mining Total Plant Mining Total 
Plant M ining Total 

-•IOn operation oPeretlon oper1tion aper1Uon 

Ptnnl)llvanla 31' 3 317 1012 7 1019 5981 84 6065 50 51 1 1 1  50 9 88 
Delaware 78 0 78 263 0 283 1'95 0 1495 15 0 15 15 0 15 

N-Jerwy 78 0 78 263 0 253 1,95 0 1'95 15 0 15 15 0 15 

Maryland 1'7 1 148 ,99 3 502 2941 28 2989 30 17 '7 30 3 33 
DhlO 322 2 32' 3120 5 3125 82e2 59 8321 83 38 88 83 e 88 
Indiana 232 10 2,2 1918 9 1925 4828 127 '953 ,9 77 126 '9 1' 83 

IUlnola 171 10 181 1858 9 1885 4528 1 1 9  '847 45 72 1 1 7  ,5 13 58 
K.,tuelly 889 10 899 �1 9 5050 9288 130 9'418 93 79 172 93 15 108 

T_,_ "2 2 "' - 5 4001 7821 7' 7895 79 5 84 79 7 811 
T- 278 19 298 878 5 881 5893 89 5782 57 48 103 87 8 83 

North Dakota 95 ' 88 3'2 3 3'5 1879 40 1919 19 25 " 1 9  8 2' 

Wyoming 88 ' 90 188 3 191 1777 39 1818 18 2' ,2 1 8  5 23 

Colorado 103 ' 107 13& 3 13& 1878 38 1712 17 22 311 17 ' 21 

California 2'2 0 2,2 278 0 278 5028 0 6028 50 0 50 50 0 50 

Utah 0 Minor Minor 0 Minor Minor 0 M inor Minor 0 Minor M inor 0 Minor Minor 
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T- 1.11.  Air ""-1 from MBO -liHtion _,,poNd wltll - -- - '°'"'  

Paniculate matter Sulfur 011:ides 
---·------

State Total 
State 

Tot1I 
Emission energy 

state Emiuions energy 
stata 

oector (%) MtCtor (%) (%) (%) 

Pennsylvania 3 1 7  0.2 0.1 1 0 1 9  0.1 0.1 

Delaware 76 0.8 0.5 253 0.6 0.6 

New Jer1ey 76 0.1 0.1 253 0.1 0.1 

Maryl end 146 0.3 0.2 602 0.2 0.2 

Ohio 324 0.2 0.1 3126 0.2 0.2 

Indiana 242 0.2 0.1 1926 0.2 0.2 

lllino!1 1 6 1  0.1 0.1 1866 0.1  0.1  

Kentucky 699 0.6 0.2 6060 0.4 0.4 

Tennessee 444 0.7 0.2 4001 0.4 0.4 

Texas 296 0.1 0.1 681 0.1 0.1 

North Dakota 99 0.2 0.2 346 0.2 0.2 

Wyoming 90 0.2 0.1 191 0,2 0.2 

Colorado 107 0.2 0.1 138 0.1 0.1 

California 242 0.1  0.1 276 0.1 0.1 

Utah Minor Minor 

•No data avail1ble. 

----------··----------------·-- ---- - - -
Nitrogen oxides Carbon monoxide Hydroc11bor11 

------··-·-----
State 

Total 
State 

Total 
State Total 

Emiuion1 
energy 

state Emiuions 
energy 

1t1te Emissions 
energy 

ltltl 
oector (%) oector (%) sector (%) (%) (%) (%) 

6065 0.6 0.6 1 1 1  69 

1496 2.6 2.6 1 5  1 6  

1496 0.4 0.4 1 5  1 5  
2969 1.2 1 .2  47 33 
6321 0.6 0.6 99 69 
4953 0.6 0.6 1 26  63 
4647 0.6 0.6 1 1 7  !i8 
84 1 8  1.6 1 . 6  1 72 108 • 
7896 1.8 1.8 84 86 • 
6782 0.3 0.3 103 63 
1 9 1 9  1.6 1.8 44 24 

1616 1 .0  1 .0  42 23 • 
1 7 1 2  0.5 0.6 39 2 1  • 
6206 0.4 0.4 60 60 
Minor Minor Minor 
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Table 1 .1 2. Aggregate water requirements (acre-ft/year) 

Water use 1 990 State water use (%) 

State U -gas plants Coal m i n ing Total E nergy sector Total state 

California 8,233 0 8,233 2.6 1 . 1  
Colorado 2,744 47 2,791 2.0 1 .3 
Wyom ing 2,744 50 2,794 2.4 2.2 
North Dakota 2,744 66 2,810 7.2 6.3 
I l l inois 8,233 1 22 8,355 2.6 0.1  
I n d iana 8,233 1 30 8,363 3.6 1 .3 
Ohio 1 0,978 1 85 1 1 , 1 63 2.6 0. 1 
Kentucky 1 3,723 277 1 4,000 6.3 4.0 
Tennessee 1 3,723 235 1 3,958 4.9 2.5 
Texas 5,489 1 42 5,631 0.8 0.5 
Pen nsylvania 8,233 265 8,498 2.6 0.8 
New Jersey 5,489 0 5,489 5.5 1 . 1  
Delaware 2,744 0 2,744 53.2 5.0 
M aryland 5,489 87 5,576 1 3.3 3.0 
Utah 0 1 00  100 0 .1 4 0.09 

as soci ated coal mi n i ng as a percent age of water u se by t he energy sector i n  1990 for t he 
affected states and as a pe rce ntage of total projected water u se i n  these states . The energy 
sector i s  def i ned here to i ncl ude a l l  act i vi t i es as soci ated wi th t he product i o n ,  proces s i n g ,  
a nd  end u se o f  energy. 

Wi th few excepti ons , t he pe rce nt age proj e ct i ons do not appear i nord i nately h i g h .  The obv ious  
except i ons are Del aware and Maryl and i n  the  East and Nort h Dakota i n  the West .  The  most nota
b l e  facto r for the eastern states is the broad di sc repancy between the val ues g i ven fo r energy 
sector water req u i rements and total state water requ i rements.  Bot h  Del aware and Maryl and are 
srnal 1 states wi th rel at i vel y stab l e  patterns of growt h and energy use .  Th i s  stab i l i ty and t he 
l imi ted avai l ab i l i ty of resources d i ctate l i mi ted growth i n  the energy sector over t he forecast 
peri od. Not e ,  for exampl e ,  t hat the re is  no coa l mi ni ng i n  Del awa re . Thus , t he fac i l i t i es 
proj ected i n  th i s scenario represent a l a rge s hare of t he energy sector water requ i rements but 
s how cons iderably l es s  i mpact on the total state water u se .  

I n  t h e  case  o f  No rth  Dakot a ,  t he pe rcentage val ues s hown are rel ati vel y  h i gh fo r both energy 
sector and total state water u se .  Th i s  i s  because Nort h  Dakot a ,  t hough a l arge state i n  area ,  
i s  spa rsel y popul ated w ith  mi ni mal i ndustri al devel opment . Therefore , any new maj o r  water 
requ i rement , such as t hat for a U-gas fac i l ity ,  wi l l  represent a rel at i ve ly  l a rge percentage 
i ncreas e i n  both water use catego ri es . 

Rel at i vel y 1 a rge. i ncreases i n  water use by the energy sector i n  ot her states , such as Kentucky 
and Tennes see , are due primar i ly to the l arge number of faci l i t i e s ,  f i ve i n  each state , postu
l ated in  the scenari o. The pe rcentage i ncrease in  total state water u se in  these states , how
ever, wou l d not appear to be suff i c i ently h i gh to restr i ct projected growth .  

Most water resources regions now h ave , o r  are projected t o  have,  prob l ems supplyi ng s u rface 
water for al l des i red u ses . 20 In general , i nstream fl ows are cons i de red i nadequate i n  the 
southwest , t he l owe r Col orado , a nd much of t he H i gh Pl a i ns Reg i on extendi ng from Texas to 
Nebraska .  Competi ng offstream uses and i ncreased recogn i t i on of the i mportance of i nstream 
val ues wi l l  res u l t  i n  water s ho rtages i n  many port i ons of the nat i on .  

Ground water overdraft i s  a severe prob l em i n  central Cal i forni a ,  south centra l Ari zon a ,  the  
Texas Gu l f  Coast , t he l owe r M i s s i s s i ppi , the eastern port i ons of  W i s c ons i n  and  I l l i noi s ,  the  
east coast of  North  Carol i n a ,  and the H igh  P l a i ns Reg ion .  Among t he probl ems associ ated wi t h  
ground water ove rdraft i s  that cont i nuation  of current trends wi l l  resu l t  i n  a s harp decl i ne i n  
t he ava i l ab i l i ty of groundwater for u se i n  agri cu ltural i rri gat i on .  Th i s  decl i ne i s  d i rect ly 
rel ated to the i nc reased energy costs associ ated wi th pumpi ng.  

At the same t ime ,  howeve r ,  a study team of  the Los Al amos Sci enti f i c  Laboratory reported that 
" . . .  computer energy/envi ronment model anal yses suggest that poss i bl e  prob l ems of water ava i l 
abi l i ty i n  the West s hou l d  not i mpede the energy i ndu stry . . . .  11 2 1  They c l a i m  that by us i ng 
water-conserv i n g  technol ogy and buy i ng agri cu l tural wate r r i g hts , wate r s hortages cou l d  be 
avo i ded .  
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It i s  not poss i bl e ,  at the progra11111atic l evel of anal ys i s ,  to predi ct the ab i l i ty of spec i fi c  
water systems to sati sfy the requ i rements of  synthetic fue l s deve l opment .  Such determi nations 
must  be made on the bas i s  of s i te- spec i fic consi derati ons .  It  i s  safe to say , however , that 
nei ther the gas i fi cation fac i l i ti e s  postul ated nor any other synthet i c  fuel faci l i t ies  wi l l  be 
constructed i f  suffi c i ent water suppl i es are not avai l abl e .  

Two f i na l  con s i derati ons are worthy o f  note regard i n g  water ava i l ab i l i ty .  I t  i s  pos s i b l e  that 
des i gn changes cou l d  be made as appropri ate for speci fi c  reg i onal s i t ing , to al l ow more water 
reci rcu l at i on .  Th i s  wou l d  reduce both the overal l fac i l i ty water requ i rement and the u l ti mate 
amount of pl ant effl uents . 

Secondl y ,  i t  must be kept i n  mind that the 36 medi um-Btu gasi f ication fac i l it ies  postu l a ted i n  
th i s  report represent on l y  a smal l part o f  the antic i pated synthetic  fuel s i ndustry i n  1 992 and 
beyond .  Carefu l pl ann i ng and con s i derat i on of  water ava i l abi l i ty i ssues are requ i red to estab
l i sh  l ong-term goal s and pri ori t i es that are both reasonab l e  and attai nabl e in terms of energy 
production and competi t ion wi th other water users . 

Water qual i ty 

The components of the l i q u i d  effl uents from the Memphi s gasi fication fac i l i ty are presented i n  
Chapter 2 of th i s  report and the ant i c i pated i mpacts from both construction and operation o f  the 
pl ant are d i scussed in Chapter 4. As noted in the Impacts section , several of the effl uent com
ponents are of part icu l ar concern because the ir  l evel s exceed current water qual i ty cri ter i a .  
Th i s  probl em cou l d  worsen shoul d water qual i ty standards become more stri ngent i n  the future . 

In the case of the Memph i s  pl an t ,  some of the components are of concern because the ambient l evel s 
of these components i n  the rece i v i n g  waters o f  the Mi ssi s s i pp i  River al so exceed cu rrent criteri a .  
Th i s  wi l l  resu l t i n  an i ncrease i n  both the area and t ime requ i red for d i s pers i on and d i l ution 
of  component concentrati ons to acceptabl e l evel s .  

Th i s  condit ion  shou l d  not exi st i n  rece i v i ng waters for most o f  the p l ants postu l ated i n  th i s  
chapter .  The Mi s s i s s i pp i  and Oh i o  Ri ver bas i n s  are affected by a n  uncharacteri st ical l y  h i gh 
l evel of i ndustri al  deve l opment ,  and the i r  waters are not representative of nat ional  water qual ity .  

As i s  the case with most pol l utant streams , the envi ronmental i mpacts o f  the l i q u i d  effl uents 
from medi um-Btu gasi ficat i on fac i l i ti es wi l l  be h i gh l y  s i te-spec i fi c .  A major factor is the s i ze 
and fl ow rate of the rece i v i n g  waters wh i ch affects the capac i ty of the waters to d i s perse or 
d i l ute the pol l utant streams . As noted above , ambi ent water qual i ty i s  al so an i mportant facto r .  

Ac i d  m i ne d rai nage from the m i n i n g  acti v i ty t o  support med i um-Btu gasi fication fac i l i t ies  shou l d  
not degrade water qual i ty s i nce effecti ve control measures are now al most un i versa l l y  empl oyed 
by the coal i ndustry . The most severe probl ems associ ated with  acid  dra i n age are the resu l t  of 
past min ing  practi ces i n  Northern Appal achi a .  

Over the past decade , primar i l y  i n  response t o  Federal and state l eg i sl ation , the qual i ty of sur
face water in the U n i ted States has  shown s i gns o f  improvement .  Howeve r ,  ri ver bas i n s  i n  al most 
the ent i re eastern hal f of the country ,  and i n  much of the sparse l y  popul ated western area , are 
sti l l  affected by i ndustrial  waste d i scha rges .  If the surface wate r qual i ty i s  to conti nue to 
i mprove , di scharges from syntheti c fue l s  and othe r i ndustrial  deve l opments must be kept to an 
absol ute m i n imum . 

One i mpact of improv ing  surface water qual i ty has been the gradual deteri orati on o f  groundwater 
suppl ies . Th i s  has resul ted from greatl y i ncreased di sposal  of so l i d and l i q u i d  wastes in surface 
contai nments wh i ch al l ow waste consti tuents to l each i nto groundwater suppl ies . Because the exact 
nature of gas i fi cati on wastes from the var ious med ium-Btu processes are not yet known , part icul ar  
care must  be  taken i n  the ir  d i s posal . 

Al l faci l i ties  that d i scharge i nto surface water wi l l  req u i re Nati onal  Po l l utant Di scharge El imi 
nation System ( NPDES ) permits prior to ope rat ion . I t  can be assumed , then , that fac i l i ties  
granted these perm i ts wi l l  be  ab le  to demonstrate compl i ance with  appl i cabl e Federal standards . 
Depending on the speci fi c  s i te ,  s i mi l ar or mo re stri n gent perm i t  requi rements may be necessary 
for certi fication by states . In add i t i on to be ing  req u i red to meet cu rrent Federa l and state 
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standards  i n  order to ope rate ,  i t  shou l d al so be noted t hat duri ng t he t i meframe under con
s i derat ion in t h i s  statement , that i s  from 1980 to 1992 , control equ i pment devel opment s hou l d  
cont i nue so that pl ant s  coul d be al tered to ach i eve l owe r o r  zero di scharge l e vel s .  

One o f  t he prima ry probl ems i n  pred i ct i ng water q ual i ty impacts i s  that the impacts of i nd i 
vi dual effl uent c omponents are not yet fu l ly unde rstood. Th i s  prob l em i s  greatly aggra vated 
at the prog rammat ic l evel of cons ide ration  becau se of the chemical  vari ati on in the effl uent 
recei v i ng medi a  and di fferences i n  coal feed characteri st i cs .  

Cont i nui ng research a nd devel opment efforts are be i ng conducted by both the Department of 
Energy and the Env i ronmental Protect ion  Agency to : ( 1 )  improve waste stream characteri zation 
from synthet ic fuel s fac i l i t i e s ; ( 2 )  i ncrease unde rsta ndi ng of the potent i al envi ronmental 
effects of i nd i v idual waste stream component s ;  ( 3 )  i ncrease unde rstand i ng of the synerg i st ic  
rel at i onsh i ps between these component s ;  and  ( 4 )  devel op i mproved methods of  control l i ng the  
amount s of  l i qu id  effl uent s and s pec if ic  c001ponent s of  l i qui d effl uent s .  

One  s i gn i f icant outgrowt h o f  these effo rt s i s  the i ncreas i ng i nterest  i n  des i gni ng conve rs ion 
faci l i t i es with  essent i al ly  zero l i q u i d  di scha rge.  Th i s  can be achi eved theoret i cal ly  by 
improv i ng the recycl e  capab i l i t i es of pl ant water systems . By conduct i ng a pe ri od i c  purge of 
t he water system to prevent contami nant bu i l dup ,  potent i al ly harmful wastes can be removed i n  
a more eas i l y  managed sol id  fonn. Such systems cou l d al so prove extremely val uab l e  i n  areas 
with poor or quest i onab l e  water ava i l ab i l i ty.  

In  t he commerci al i zat i on scenario devel oped i n  this  report , t he gas i fi cat ion fac i l i t i es i n  
f ive states ( Te nnes see ,  Kentucky ,  I l l i noi s ,  I nd i ana , and O h i o )  wou l d rel ease effl uents  i nto 
recei v i ng wate rs that u l t i mately joi n the M iss i ss i p p i  R i ver. Though each of the e i g hteen 
pl a nt s  i n  these states may meet appl i cab l e  standards at the t ime of construct i o n ,  the i r  
combi ned effl uents coul d wel l produce effects downstream that have not yet been foreseen .  

The  potenti al for  b i oaccumu l at i on i n  aquatic  organi sms and the effects of  t h i s  accumu l at i on o n  
reproduct i ve and migrat ion  behav ior ,  fo r exampl e ,  c a n  not b e  predi cted a t  t h e  present t ime , 
part i cu l a rly tak i ng i nto account the expected twenty to th i rty year l i fe of t he fac i l i t i es .  

Land d i sturbed 

Land wi l l  be d i s tu rbed as a resul t of three major act i v i ti es a ssoci ated with  the medi um-Btu coal 
gas i fi cat i on corrmerc ial  p rojects .  These inc l ude the  preparat ion of p l ant s i tes , the  surface 
mi n i ng of coal , and , i n  some cases , the construct ion of transportation corri dors . The g reatest 
d i s tu rbance wi l l  be created by su rface mi n i n g  shown in Tabl e 1 . 13 .  Over 1 , 500 acres  per year .wiJ l 
be d i sturbed resul t ing i n  a 20 year pl ant l i fe d i s tu rbance of approximate l y  3 1 , 000 total acres . 
There wi l l  be con s i de rabl e vari at ion between state s ,  however ,  depending  on the number of p l ants 
s ited , the amount of coal  requ i red , and the seam th i ckness of  coa l bed s .  These estimates were 
deri ved u s i ng the al gori thms devel oped in Append i x  B . 5 .  

Table 1 .13. Land disturbed 

State surface m ining 
M ining for U-gas plants 

State total ( 1 976) [ha (acres)] [ha (acres)/year] State surface m in ing (%) 

California 
Colorado 1 77 (437) 27 (67) 1 5.3 
Delaware 
I l l inois 1 1 42 (2821 ) 80 ( 198) 7.0 
I ndiana 1 050 (2593) 86 (21 2) 8.2 
Kentucky 161 0 (3977) 80 ( 1 98) 5.0 
M aryland 95 (234) 28 (68) 29. 1 
New J ersey 
North Dakota 256 (633) 24 (60) 9.5 
O h io 931 (2300) 58 ( 1 44) 6.3 
Pennsylvania 1 547 (3822) 83 (206) 5.4 
Tennessee 1 73 (428) 63 ( 1 55) 36.2 
Texas 404 (998) 92 (228) 22.8 
Wyom ing 270 (667) 9 (22) 3.3 

Total 630 ( 1 558) 
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One way to prov i de a n  i nd i cation  of t he rel at i ve i mpact of l and d i s tu rbed is to rel ate the 
acres di sturbed by t he project to a com111on base. In  t h i s  case,  t he project re l ated acres di s
turbed per year have been compared to the total acres d i stu rbed by al l s urface mi ni ng in  each 
state . Thi s ba se has been cal cul ated from 1976 s urface m i ne product i v ity data2 2  us i ng aver
age sea111 t h i cknes ses fo r each state . Th i s  prov i des an i ndex for compa ri ng proj e ct rel ated l a nd 
di sturbed to exi sti ng m i n i ng acti v ity as s hown i n  Tab l e  1 . 1 3 .  The h i gher t he i ndex , t he more 
l and disturbed by t he proj ect ccrnpared to exi sti ng l a nd di sturbed. For exampl e ,  Maryl and 
refl ects a rel ati vely h i gh i ndex of 29. 1 even t hough l a nd d i sturbed from m i n i ng i s  expected to 
rema i n  rel a t i vely l ow at 68 acres per year. Tennes see i s  the only state w ith e h i gher i ndex 
(36 . 2 )  than Maryl and. Texas ranks th i rd i n  terms of the rel at i ve i ndex ,  but ranks fi rst i n  
terms of the number of acres ( 2 28 )  d i sturbed pe r  year by U-Gas rel ated surface mi ni ng . Th i s  
rel at ions h i p  i s  more pronounced i n  Pennsyl van i a  a nd Kentucky where re l at i ve i ndexes are l ow 
whi l e  proj ect rel ated acres di sturbed per year exceed 200 i n  each state .  

Al though surface min i ng creates t h e  greatest l a nd d istu rba nce , the acreage s hown i n  Tab l e  1 . 13  
wi l l  not al l be  d i sturbed at  the  same t ime.  Typ i cal s urface mi n i ng operati ons i nvol ve s imu lta
neous act i v i t i es of surface c leari ng , top so i l  removal , c oa l  removal , backfi l l i ng a nd revegeta
t i on.  As a res u l t ,  t he amount of l a nd bei ng d isturbed at any one t i me  wi l l  be cons i derab ly 
l es s  t han  the tot al  acres i nd i cat ed . 

The amount of t ime i t  wi l l  take to restore di sturbed l a nd to a u sab l e  state wi l l  vary from 
region  to reg ion .  I n  t he Northern Appal achi a n  Region1 for exampl e ,  natural s ucces s i on and 
recovery of hardwood vegetat i on coul d take 100 years . 6 Natural hardwood di sturbed i n  the 
Eastern I nter i o r  Region  wou l d  req u i re 150 to 200 yea rs to reestab l i sh .  

Vegetat i on recovery of mi n ed l ands i n  the Western I nterior i s  hampered by drought a nd toxi c
i ty .  16 After 2 2  years , a regrowt h forest of sycamore , red ceda r and p i nes woul d reach a 
he i ght of 50 feet . Soi l not affected by ac id ity cou l d  be expected to produce a harvestab le  p i ne 
forest i n  100 years and a natural oak - h i ckory forest i n  200 years . 

Recove ry of stri p-mi ned l a nds  i n  Texas wou l d take l e s s  than 15 years fo r natural gras ses and 
a gr icu l tural l and , but about 100 years for natural forest . 16 Land i n  western areas s uch as 
Powder R i ver and Fo rt U n i on wou l d  be more d iffi c u l t  to recove r. However, p l a nt i ng ,  fert i l i z i ng 
a nd suppl ement yrY water coul d resu l t  i n  the reestabl i shrnent of some grasses i n  a few years wi th  
cons tant care. o Vegetat i o n  and resto ration  i n  the Green R i ver Reg i on woul d be hampered by 
l ow ra i nfal l ,  harsh topography , and s hort growi ng season. The range wou l d  have to be pl anted 
and mu l ched i n  orde r to return  the range to u seful grazi ng i n  a few years . 

Sol i d  waste 

The pri ncipal  sources  of so l i d waste as soci ated with coal gas i f i cation  are mi ni ng wastes , 
gas i fi e rs a nd auxi l i ary bo i l er as h ,  and secondary wastes ( i . e . , s l udges ) from pol l ution  control  
eq ui pment . So l id was te from unde rg round coal mi ni ng is  es t imated at approx i mately three per
cent of t he coal extracted. 23 So l i d  wastes whi ch are generated from s urface m i n i ng are 
returned to the mi ni ng s i te and ,  t hu s , do not cons t i tute a d i s posal probl em. 24 Gas if ier  and 
bo i l er ash l oadi ngs a nd est i mates of s l udge generat i on are based upon the l oadi ng factors 
( al gori thms ) pres ented i n  Append i x  B . 5 .  Loadi ngs for mi n i ng and p l a nt wastes by state are pre
sented i n  Tab l e  1 . 1 4. For p u rposes of compari son,  projected state sol i d  waste l oadi ngs are 
al so presented i n  t h i s  tab l e .  State- l ev el l oadi ngs are deri ved from SEAS data discussed i n  
Sect ion 1 . 4. 6 . 1. 

I ns pect i on of Tab l e  1 . 14 s hows t hat total sol i d  waste from medi um-Btu coal gas i fi cat ion  woul d 
res u l t  i n  a 0. 2 to 1 5 . 2 pe rcent i ncrease i n  estimated sol i d  waste generat ion  on a state bas i s .  
Th i s  i ncrease coul d b e  probl emmat i c  i n  areas o r  states where di s posal capac i ty i s  l i mi ted . 
Coal gas i f i cat ion  was tes are unde r rev i ew,  b ut are not currently c l as s i f i ed as hazardous  under 
the Resource Conservat i on and Recovery Act (RCRA )  regu l at i ons and, thu s ,  are not s ubject to 
stri nge nt l y  regu l ated d i sposal pract ices . However, t hese wastes can cont a i n  trace e l em��ts  and 
potent i al ly toxi c met a l s  wh i ch pose a water qua l i ty hazard if i mproper d i s posal occurs . 

D i s posal of these wastes i n  sanitary l a ndfi l l s wou l d  cost $ 1 2  per ton , based upon est i mates for 
new ut i l i t i es , 24 and t h i s  cost woul d be a factor i n  detenni n i ng whether coal gas i f i cation  i s  
economi cal l y  vi ab l e .  



1-42 

Table 1. 14. Solid waste generation by state ( 1CI" tons/year) 

Coal m in ing 
G asifier and Sludges• 

Total Total solid State solid waste 
State boiler ash 8  gasification wastes ( 1 990)b due to gasification 

waste• (dry weight) 
(dry weight) wastes (dry weight) (%) 

California 0.20 0.07 0.27 6. 1 4  4.4 
Colorado 0 . 15  0.02 0 . 17  86.3 0.2 
D elaware 0.09 0.02 0. 1 1  0.86 1 2.8 
I ll inois 0.02 0. 1 7  0.07 0.26 1 1 .36 2.3 
I ndiana 0.02 0.28 0.07 0.37 1 3.84 2.7 
Kentucky 0.09 1 .01 0. 1 1  1 .21 1 1 .62 1 0.4 
Maryland 0.03 0. 18  0.04 0.25 3.02 8.3 
New Jersey 0.20 0.04 0.24 2.03 1 1 .8 
North D akota 0. 13  0.02 0. 1 5  1 . 37 1 0.9 
Ohio 0.06 0.42 0.09 0.57 1 4.35 1 0.2 
Pennsylvania 0.09 0.32 0.07 0.48 1 3.45 3.6 
Tennessee 0.08 0.62 0. 1 1  0.81 5.31 1 5.2 
Texas 0.35 0.04 0.39 21 .64 1 . 8  
U tah 0.08 0.08 2 . 18  3.7 
Wyoming 0 . 10  0.02 0. 12 2.04 5.9 

8Wastes associated with m edium-Btu coal gasification. 
bstate total for all solid wastes as projected by Strategic Environmental Assessment System model. 
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Soci oeconomi c 

Soci oeconanic  i mpact i s  detenni ned to a l a rge extent by the s i ze of the project popul at ion  and 
i ts rel at i onsh i p  to exi sti ng commu n i ty fac i l i t i es a nd servi ces.  In  general , metropol i tan areas 
can accommodate l arge r  popu l ation  i ncreases than rural areas and st i l l expe ri ence l es s  impact . 
Whi l e  t he exact s i ze of commun it i es near U-Gas faci l i t i es wi l l  depend upon t he s i t i ng of i nd i 
vi dual p l ant s ,  t he need for mu l t i p l e  users req ui res that they b e  l ocated i n  c l ose  proximity to 
relati vel y l a rge urban areas.  It i s  assumed ,  therefore , t hat commu n i ty characteri s t i cs for al l 
U-Gas proj ect s wi l l  be s i mi l a r  to those  desc ri bed for the Memph i s  s ite .  Based on that as sump
t i on , val ues for such parameters as mi grat ion rate s ,  fa111i ly  s i ze ,  a nd empl oyment mu l t ip l i ers 
were al so assumed to be the same i n  ca l cul a t i ng empl oyment and popu l at i on data in th is  sect ion.  
The potenti al for  vari at i on from t hese bas i c  ass umptions is  di scus sed for  western areas , how
ever. 

Empl oyment 

D i rect and i nd i rect empl oyment fo r construct ion , operat i o n , a nd mi ni ng are presented i n  
Tabl e 1 . 1 5 .  These data have been deri ved us i ng the fol l owi ng ass umpt i o n s :  

o Each p l ant wi l l  req u i re a peak construct i on force o f  700 workers . 

o Each p l ant wi l l  req u i re 270 operat i onal workers.  

o D i rect mi ners have been cal cul ated us i ng state product i v i ty data2 2  where : 

n umber of mi ners = Tons of coal consumed per day 
average tons mi ned per day per man 

o Each pl ant wi l l  req u i re 140 contract serv i ce empl oyees .  

o Al l i ndi rect empl oyment i s  based o n  the same di rect/ i ndi rect rat i os used for t he Memphi s 
s i te. 

o Al l i nd i rect and cont ract serv i ce empl oyment wi l l  be suppl i ed fr001 l oca l metropo l i tan 
l abor sources . 

It i s  i mportant to empha s i ze t hat t hese data must be i ntegrated i n  the context of t i me  and 
s pace .  I n  the case o f  d i rect construct ion  worke rs , fo r exampl e ,  the l a rgest peak reaches 3 , 500 
i n  Kentucky a nd Tennes see. Th i s  wou l d  only occu r ,  however, i f  al l f i ve p l a nts i n  each state 
are constr ucted at the same t ime. I n  the ideal s ituat ion  the pl a nt s  woul d be bui l t  i n  seri es 
with construct i on on each new pl ant beginn i ng every two years. In thi s s i t uat ion , t he peak 
workfo rce woul d only reach approxi matel y one-th i rd t he 3 , 500 l evel at any one t ime.  On  the 
other hand,  al l p l ants wi l l  be operat i ng at t he s ame t i me once t hey have been compl eted. Th i s  
res u l t s  i n  the total operat i o nal force reach i ng 1 , 350 i n  Kentucky and Tennes see. I t  i s  l i ke ly ,  
however ,  t hat pl ants wi l l  be  di s pe rsed throu ghout t he state so  t hat any one  community may only 
be i mpacted by one ope rational workforce. 

One of t he major conce rns rel ated to construct i o n  empl oyment is the avai l ab i l i ty of sk i l l ed 
l abor. In the Eas t ,  a potenti al s hortage coul d devel op in an area if al l p l a nts are con
structed at the same t i me .  Th i s  i s  part icu l a rly  true i n . areas where cont i guous states have 
mu l t i p l e  p l a nts s i ted. In Kentucky a nd Tennes see , for exampl e ,  t he construct i on of ten pl ants 
s i mu l taneous l y  cou l d pl ace a stra i n on the ski l l ed l abor force . On the other hand , i f  con
struct ion  schedul es are spaced as i n  the i deal s i tuat i on di scus sed earl i er and pl ants are 
di s pe rsed t hroughout the area , t he demand for l abor woul d be reduced cons iderably.  In  th i s  
l atter case , t he peak demand at  any one t i me  woul d probab l y  be  comparab l e  to  bu i l di ng a l arge 
foss i l -f i red power pl a nt .  The magni tude o f  impact wi l l  therefore depend on the s i t i ng and 
t i mi ng of pl ant construct i on. Th i s  al so appl i es to some extent to des i gn engi neers and opera
ti onal empl oyees . An adeq uate su ppl y shou l d be ava i l ab l e  if pl a nts  are di s pe rsed among l abor 
markets of several l a rge metropo l i tan areas.  Al s o ,  any potenti al s ho rt ages coul d be overcome 
i f  pl a nt s  are constructed i n  seri es thereby prov i di ng s uffi ci ent l ead t ime to i ni t i ate trai ni ng 
program to overcome a ny s hortages of requ i red sk i l l s  t hat may occur. 

I n  t he West , construct ion  a nd operat i on empl oyment becomes more of a l ocat i on prob l em  than one 
of total avai l abi l i ty.  I n  Wyom i ng ,  for  exampl e ,  the rel at i ve l y  smal l i ndustri al base  may 
neces s i tate i mport i ng a l arger proport i on of s ki l l ed l abor fr001 l arger metropol i tan areas of 
other states . 
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Table 1 .15. Project-related employment 

Construction Operation M ining 

Direct I nd irect Total Direct Indirect Service Total Direct Ind irect Total 

California 2100 1 725 3825 810 1 200 420 2430 
Colorado 700 575 1 275 270 400 1 40 8 1 0  1 1 1  1 55 266 
Delaware 700 575 1 275 270 400 1 40 81 0 
I l l inois 2100 1 725 3825 810 1 200 420 2430 466 652 1 1 1 8  
Ind iana 2100 1 725 3825 810 1 200 420 2430 298 4 1 7  7 1 5  
Kentucky 3500 2875 6375 1350 2000 700 4050 959 1 343 2302 
Maryland 1 400 1 1 50 2550 540 800 280 1620 3 1 5  441 756 
New Jersey 1 400 1 1 50 2550 540 800 280 1 620 
North Dakota 700 575 1 275 270 400 1 40 810 34 48 82 
Ohio 2800 2300 5 1 00 1 080 1 600 560 3240 746 1 044 1 790 
Pennsylvania 2 1 00 1 725 3825 8 1 0  1 200 420 2430 1 389 1 945 3334 
Tennessee 3500 2875 6375 1 350 2000 700 4050 1 349 1 889 3238 
Texas 1 400 1 1 50 2550 540 800 280 1620 1 34 1 88 322 
Wyoming 700 575 1 275 270 400 140 8 1 0  59 83 1 42 
Utah 603 844 1 447 
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Mi ni ng manpowe r must al so be cons ide red . Demand for mi ners wi l l  be h i ghest i n  Pennsyl vani a at 
1 , 390 fol l owed by Tennessee at 1 , 350.  Wh i l e  thi s i s  a s i mi l ar demand in terms of total mi ne rs ,  
the i ncremental i ncrease i s  qui te di fferent . Speci f i cal ly ,  t he 1 , 39 0  f i gure fo r Pe nnsyl vani a 
represents appr�x imately  4. 3 percent of t he average number of mi ners work i ng da i ly i n  that 
state i n  1976. 2 In  Tennes see ,  t he compa rab l e  percentage is about 28 . 1  perce nt . A s i tuation  
s i mi l ar to t hat i n  Tennessee al so exi sts i n  Utah where t he dema nd for  on ly  600  mi ners amounts 
to approx i matel y 23. 1 pe rcent of t he 1976 m i ni ng workforce. In no case , however,  s hou l d t he 
project rel ated demand for mi ne rs pl ace a severe stra i n  on the total mi n i ng i ndustry manpower 
s uppl y .  

Al l i nd i rect and serv i ce cont ract empl oyees are expected t o  be su ppl i ed by the l ocal metropo l i 
tan l abor pool s .  

Popu l at i on 

Project rel ated popu l at i on i n  rel ations h i p  to c ommu n i ty fac i l i t i es a nd services i s  general l y  
i nd icati ve o f  a w ide range o f  soci oeconomi c  i mpact s .  Pop�l ation data rel ated t o  construct i o n ,  
operat i on ,  a nd mi n i ng are therefore presented i n  Tab l e  1 . 16 .  They have been deri ved us i ng the 
fo l l owi ng as sumpt ions : 

o The rat io  of nonmanual worke rs to total constructi on force was assumed to be the same for 
al l p l a nts as t hat u sed for t he Memphi s workforce. 

o Al l construct ion  ma nual l abor was assumed to be supp l i ed by t he l ocal metropol i tan l abor 
force . 

o Cons truction nonmanual and ope rat ion  mi grat ion factors were as sumed to be the same as the 
Memphi s case. 

o Seventy-fi ve percent of al l workers were ass umed to be marri ed with a fami ly s i ze of 3 . 2 .  

o Al l dema nd for miners i n  the East was assumed to b e  met by t he l ocal metropol i tan l abor 
force . 

It i s  i mpos s i b l e  to quant i fy t he magni tude of soci oeconomic impact of these data wi thout know
i ng t he ba sel i ne characteri st i cs of community fac i l i t i es and servi ces.  It  is  poss i b l e ,  how
ever, to i de nt i fy rel ati ve i nd i cators of impact by compa ri ng proj ect rel ated pop u l at ion  to a 
c ommon base. In  t h i s  case , project re l ated pop u l at i on has been c ompared to the 1990 metropol i 
tan popu l ation of each state. Th i s  was de ri ved by applyi ng the 1977  metropo l i tan pe rcentage to 
t he offi ci al U . S .  Census Bureau popu lat ion project ions for 1990. 2 5 , 26 These percentages are 
s hown i n  Tab l e  1 . 16.  

It is  i mportant to emphas i ze that those data are not a meas ure of soci oeconomic  impact s .  
F i rst , t he basel i ne popu l at i on t o  b e  i mpacted woul d on ly  b e  o n e  metropol i tan area w i t h  a popu
l at ion  s i ze cons i de rably  smal l e r  than the state total in most  cases . Al s o ,  project popul ation 
has been s ummed for construct i on , operat ion ,  and m i n i n g  when , i n  fact,  they wou l d  be occurri ng 
at different t imes and p l aces . The summation ,  however ,  yi el ds numbe rs of suffi ci ent s i ze to 
more meani ngfu l l y  c ompare rel at i ve val ues.  

The data reveal that the only states in  the East exceedi ng 0 . 1 percent are Del aware , Kentucky 
and Te nnes see. I n  the ca se of Del aware ,  the fi gure is pri mari l y  a funct ion  of the l ower popu
l at i on base. In Kentucky and Tennes see , however ,  t he 0 . 2 percent is probab l y  more refl ect i ve 
of the fi ve pl a nt s  that have been s i ted i n  each state.  In  the West , Nort h  Dakota and Wyom i ng 
refl ect val ues of 0 . 7  and 0 . 8 ,  res pect i ve ly ,  a l though only one p l a nt appea rs i n  each state. 
Popu lat ion  i n  Utah is a res u l t of mi ni ng act i v i ty onl y .  

T h e  s i gni f icance o f  these data have reg i onal impl i cati ons i n  terms o f  soci oeconomic impact . I n  
the  East , project rel ated popu l at i on i ncreases s houl d only represent a smal l i ncrement o f  base
l i ne popu lation  s i nce the U-Gas pl a nt s  are expected to l ocate i n  Standa rd Metropo l i tan Stat i s 
t i cal  Areas.  Th i s  wi l l  general ly  ass u re an adequate supply of s uch t h i ngs as hous i ng ,  med i cal 
fac i l i t i es ,  publ i c  safety and ut i l i ti es .  Soci oeconomic  impact shou l d be mi ni mal . I n  the Wes t ,  
however ,  t here are fewer metropo l i tan areas ava i l ab l e  for s i t i ng a nd u rban centers are rel a
t i vel y smal l e r  than those i n  the East .  I n  Wyom i ng for exampl e ,  t he combi ned 1979  popu l at io n  
for Cas pe r ,  Cheyenne a nd Larami e was o n l y  about 103 , 500 .  Th i s  may b e  s i gn i f i cant for two rea
sons . F i rs t ,  an urba n  area of that s i ze i n  the West may not have a construct ion  l abor force 
l arge enough to support a l a rge project. Thi s res u lts  i n  a h i gher immi grat i on rate of workers 
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and thei r fami l i es .  Second , the canmu n i ty has fewer commun ity fac i l i t i es and servi ces to 
accommodate thi s l arge i nfl ux of popu l at i on.  Wh i l e  the extent of soc i oeconomic impact wi l l  
depend u pon the speci fic  s i t i ng of i nd i v idual  p l a nt s  and the characteri stic  of rel ated urban 
centers , these comparat i ve data suggest that soc i oeconomi cs rnay be an important cons i derat ion  
i n  the  impact anal yses of  U-Gas faci l i t i es i n  western areas . "' 

Table 1 . 16. Project-related population 

State metropolitan 
Construction O peration M ining Total population ( 1990) 

( x 1 03) 

California 2,505 601 3 , 106 23,278 
Colorado 834 201 294 1 ,329 2,748 
Delware 834 201 1 ,035 446 
I ll inois 2,505 601 3, 1 06 9,484 
Kentucky 4, 173 601 3, 1 06 3,793 
Maryland 1 ,67 1 1 ,003 5 , 176 1 ,793 
New Jersey 1 ,67 1 400 2,071 4 , 1 79 
North Dakota 834 400 91 2,071 7,377 
Ohio 3,339 201 1 , 1 26 158  
Pennsylvania 2,505 801 4 , 1 40 8,768 
Tennessee 4, 1 73 601 3, 1 06 9,802 
Texas 1 ,673 1 ,003 5,1 76 3,034 
Wyoming 834 201 1 56 1 , 191  1 47 
Utah 1 ,597 1 ,597 1 ,236 

Occupati onal safety and heal th 

P hys i cal hazards 

Project 
percentage of 

state 

0.1 
0.1  
0.2 
0. 1 
0 . 1  
0.3 
0. 1 
0 . 1  
0 .7  
0 . 1  
0.1 
0.2 
0.8 
0.1 

The most common causes of i njur ies occu rri ng in vi rtual ly al l i ndustri al workpl aces are fal l i ng 
from hei ghts , s l i ppi ng on wet fl oors , be i ng struck by fal l i ng object s ,  and accident al contact 
w ith  mach i nery.  In  ma ny i nstances ,  these i nj ur i es res u l t  from h uman carel essnes s ,  mal funct i on
i ng equi pment , or poor des i g n .  Other potent i al p hys ical haza rds to the wel l -be i ng of workers 
i n  a coal convers i on or c ombust ion pl ant wh ich  shou l d  be read i l y  control l ab l e  or preventab l e  
i ncl ude exces s i ve noi se and heat and improper l i ght ing .  Cont rol or preve nt i on of  these prob
l ems must be cons i dered during  pl ant des i gn and modi ficat i on .  The l evel s of noi se ,  heat , and 
i l l umi nat ion  may vary on a pl a nt-spec if ic  bas i s  depe ndi ng on ut i l i zed engi neeri ng techn i q ue s ,  
and wou l d  have to be ascertai ned for eac h pl ant . The degree o f  danger i s  not expected to 
be any more s i gn i f icant for medi um-Btu gasi fi cat i on fac i l i t i e s  than for other p roducti on and 
manufacturing  fac i l i t ies . 

Dust hazards 

Coal dust in the medi um-Btu gas i f icat i on fac i l i ty wou l d  need to be control l ed.  Lung damage has 
been observ ed i n  coal  mi ners sufferi ng advanced states of coal worke rs pneumocon i os i s ,  i ni t i 
ated by an  accumu l at ion of coal dust i n  the l ungs and the res ul tant l ung ti ssue react ions .  The 
most l i kel y l ocat ion  that may present a probl em woul d be the coal crush i ng and gri nd i ng faci l 
i ty ,  a lthough a ny  unl oad i ny or transfer poi nt may be a source of exposure. If t h i s  operat ion  
i s  automated a nd  i nd i v id ual  worke rs are not exposed,  no heal t h  haza rd s hou l d ex i st .  

Other types o f  d u s t  exposures that may be cons i de red potent i al haza rds i ncl ude f i l ter pre-coal 
materi al s ( e . g. , a sbestos , d iatomaceous earth ) a nd i ns u l at i on materi al s ( e . g . , fi brous g l a s s  
and mi neral wool ) .  The pri nci pal consequence o r  i nhal ation  of t h e  part icu l ate forms ( 0. 5  to 
5 . 0  ) of t he se materi al s i s  p u l monary f ibros i s .  The l evel of exposu re encountered in i ndi 
vi dual fac i l i t i es wi l 1 determ i ne the extent of the haza rd and , i f  neces sary ,  properly fi tted 
res p i ratory protectors can be u sed to reduce worker expos ure on an i nterim bas i s  when engi neer
i ng cont rol s a re not effect i ve .  
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Chemi cal hazards 

The as ses sment of fug i t i ve emi s s i ons from commerc i al -sca l e .  medi um-Btu coal gas i f i cat i o n  fac i l 
i t i es must be i nfe rred from emi s s i ons of rel ated i ndustries , s i nce l i tt l e  pub l i s hed i nformat ion 
exi sts and no comme rci al - scal e pl ant has been bui l t .  Rel ated i ndustri es in  the Un i ted States 
wh i ch i nvol ve the rmal and catalyt i c  process i ng of fos s i l  fuel s ( e . g  • •  t he petrochemi cal proces
s i ng and ut i l i zation i ndu stry )  a re known to generate i n-product s and eni s s i ons contai ni ng sub
stances that are potent i al ly hazardous to human heal th .  

S i nce gas i ficat i on reactors are operated i n  a temperat u re range comparab l e  to  t he range ut i l 
i zed i n  convent ional ca rboni zat i o n  proces ses . many of the ca rci noge ni c compounds ( e . g  • •  po ly
cycl i c  aromat i c  hydrocarbons . aza-heterocycl i c compounds ) known to form duri ng carbon i zat i on of 
coal are l i ke l y  to form duri ng coal gas if icat ion  as wel l .  The appl i cation of steam , pressure.  
and oxy9en may affect t he rate of compound product ion or t he concentrat i on of the compounds i n  
the process streams , but woul d not be expect ed to preve nt the product i o n  of these compounds . 

Transportati on 

As d i scussed i n  Sect i o n  1 . 4 . 4 . 5 ,  the primary means of coal trans po rt are ra i l  and barge. In  
addi t i o n .  for di sta nces of  u p  to 50 to 7 5  mi l es .  t ruck transport is  an opt i on and for di stances 
of several hundred mi l es or more , coal -s l urry p i pel i nes may be cons i de red . 27 Impact s associ 
ated with coal trans port by these modes i nc l ude : trans portat i on system capaci ty i mpact , energy 
consumpt ion .  a i r  po l l ut i on ,  noi se pol l ut i on ,  ri ght-of-way acqu i s i t i o n ,  and safety. 

Based u pon the as sumpti o n  that the average da i l y  coal i nput to a u n it  pl a nt woul d be 2 , 850 
tons , t he da i ly coal i np ut for the 36  pl ants in the commerc i a l i zat ion 5cenario wou l d  be 102 , 660 
tons pe r day. In  terms of trans portat i o n  system requi rement s ,  mov i ng th i s amount of coal woul d 
req u i re use of 1 ,026 ra i l  cars at 100  tons per car.  or 69 barge l oads at 1 , 500 tons per ba rge . 
In terms of truck transport , 102 , 600 tons of coa l woul d be eq u i val ent to 5;1 30 l oads at 20 tons 
per l oad. The above fi gures represent approxi mately four percent of present ra i l  car capac i ty 
when cal cul ated on an annual capaci ty bas i s  of 840 mi l l i on tons or 2 pe rcent of ba rges cur
rent ly  est i mated to be handl i ng coa1 . l 6 The s i ze of the coal t ruck fl eet is not current ly 
known and , t hu s ,  comparab l e  pe rcentages fo r truck trans port ca nnot be cal cul ated. 

Energy consumption  and a i r  po l l ut i on impacts  rel ated to transport at i on wou l d be dependent upon 
the tra ns portat i on mode u sed and t he di stanced travel ed. These data are not i ncl uded in the 
commerci al i zation  scenari o and , t hu s .  i mpacts cannot be ca l cu l ated . Noi se pol l ut i on i mpacts 
wou l d depend u pon t he transportat ion  mode uti l i zed and t he prox imi ty of sensi t i ve receptors . 
S i nce most gas i f icat i on pl a nt s  woul d be l ocated i n  or adj acent to i ndustri al areas . these i m
pact s are not ant i ci pated to be a major concern. The i ss ue of safety i s  mode dependent and a 
funct i o n  of the d i stances t ravel ed.  

1 . 4. 7  Alternat i ves 

S i nce the proposed act i o n  is the Fede ral  gove rnme nt ' s  as s i stance i n  the devel opment and com
merci al i zat ion  of the U-Gas medi um-Btu process .  alternat i ves to the proposed act i on shou l d  be 
di scussed from two v i ewpoi nt s .  F i rst , t hose al ternati ves shou l d  be cons i de red t hat exam i ne 
act i o ns t hat woul d take the pl ace of t he MBG program i n  DOE and nat i onal pol i cy programs . 
Second , those al ternati ves to the choi ce of the U -Gas process as one for subsequent commer
c i a l i zat ion  s hou l d  be exami ned. Both exami nat i ons assume that nat i onal energy pol i cy ,  as it  
has evol ved thus  far.  wi l l cont i nue i n  the same general course  emphas i zi ng i ncreased coal use ,  
reduc ed o i l  u se .  and devel opment of synthet i c  fuel s .  

1 . 4 . 7 . 1  Al ternat i ves to the MBG  program 

In a recent pol i cy document , 27  the Foss i l  Energy branch of the Department of Energy set fort h 
t hree primary goal s rel evant to the proposed act ion .  Thes e goa l s  were summari zed as  fo l l ows : 

o Increase nat i o nal securi ty. 
o Mai nta i n  an acceptab l e  env i ronment 
o Accompl i s h  the above goal s at acceptab l e  economi c and soci al costs . 

I n  o rder to ach i eve thes e obj ect i ves . i t  i s  essent i al that the Un i ted States devel op addi t i onal 
energy resources , i nc l ud i ng devel opment of technol ogi es to uti l i ze coal , our most abundant 
resource , c l eanl y and effi c i ent l y. The speci f i c  rat i o nal e for the government ' s  rol e i n  MBG 



1-48 

devel opment is d i scussed in Secti on s  1 . 2  and 1 . 3  of  th i s  documen t .  

The  products of  MBG  processes can  be  used in  four di st i nct market s ,  al l of  wh i ch are i mportant 
i n  meet i ng the U . S. energy pol i cy object i ves . 

o D i rect use for el ect ri c i ty generat ion  i n  both comb i ned-cycl e  appl i cat ions and fo r combus
t i on turb i nes . 

o D i rect u se as an i ndustri al fuel gas .  

o As a synthes i s  yas for convers ion to ammon i a ,  methanol , acet ic aci d ,  ethanol , and ethyl 
ene yl ycol . 

o As a sy nt hes i s  gas fo r i nd i rect l i q uefact i on and as a source of hydrogen for di rect 
l i q uefact i on .  

One al ternati ve to the present program wou l d  b e  for the goverm11ent t o  take " no act i on . " If the 
Depa rtment of Energy were to adopt the "no  act ion"  al ternat i ve ,  the obj ect i ves of the MBG 
program woul d e ither not be met or wou l d  have to be rnet by p ri vate i ndustry. Al thou gh the 
economics seem to favor l ong-term i ndustrial  demand for MBG ,  the ri sks  in the form of cap i tal 
c osts may precl ude , or at l east del ay ,  pri vate i ndustri al ventu re. It is impos s i b l e  to 
accuratel y predict  the econon ic and envi ronmental consequences of such de l ays . One poss i b l e  
res u l t  coul d be t he i ncrea sed u se o f  d i rect combust i on of coal to meet energy requ i rements .  

Anot her outyrowth of t he "no act ion"  al ternat i ve wou l d  be a d i rect res u l t  of the U . S .  economi c 
a nd  pri vate i ndustry structure.  Data devel oped duri ng research and devel opment act i v i t i es ,  as 
wel l as  technol oyi cal breakthrough s ,  are often con s i de red propri etary by pri vate i ndustry.  
Th i s  tendency cou l d resu l t in  an unavai l ab i l ity of data devel oped under p ri vate fundi ng so that 
technol ogy transfe r  might not occu r as effectively as it mi ght under Federal i nvol vement .  

Because of  the mu l ti faceted nature of  the  program, DOE  has  not i dent i f i ed an  al ternat i ve that 
cou l d  meet al l the program obj ect i ves . However,  there are ce rtai n energy al ternati ves that 
rni yht fu l fi l l  some program obj ect i ves.  W ith res pect to u se of the medi um-Btu product as i ndus
t ri al fuel  gas o r  for u pgradi ng to p i pel i ne gas ,  unde rground coal gas i f i cat ion  mi ght serve as 
an al ternati ve in certa in  areas .  Enhanced u nconvent i onal yas recovery al so serves a s  a poten
t i al al ternat i ve for product ion  of pi pel i ne qual i ty gas.  Rega rd i ng use of the MBG p roduct fo r 
chemi cal product ion  or i nd i rect l i q uefact i on ,  several l i qu id  supply opt i ons cou l d  serve as 
a l ternat i ves , i ncl ud ing i ncreased domest ic  product ion ,  e nh anced oi l recovery,  d i rect coal 
l i quefact i on , oil s hal e ,  and b i omas s .  With respect to d i rect u se for el ectr ic ity generat ion ,  
i ncreas ed d i rect coal ut i l i zation  i s  an al ternat i ve .  

A desc ri ption  o f  t h e  technol oy i es i ncl uded unde r each o f  these al ternati ves and an est i mate of 
t he potent i al contri but ion of these al ternat i ve to the nat i on ' s  near-term ( 1985 ,  1990 ) and 
mid-term ( 2000)  energy supp ly have been presented i n  Sect ion  1 . 2 . 2 . The envi ronmental concerns 
associ ated with each al ternat i ve are noted as fol l ows . 

Underground coal gas i fi cat i on 

U nderyround coal gas i f i cat ion  offers a number of s i gni f i cant potent i al advantages , but some of 
these advantages have not yet been proved . DOE ' s  i n-s itu gas i f i cation  program is des i gned to 
s how that , in addit ion to tri pl i ng our recoverab l e  coal reserve s ,  underyround coal gas i fi cat i o n  
m i n i m i zes heal th  and safety problems associ ated w ith  convent i onal coa l extract ion  techni q ues 
s i nce .10 mi n i ng i s  req u i red. F urthennore , the re is l ess surface di srupt i on than with stri p 
mi ni ng , l es s  so l i d  waste i s  brought to the surface , water cons umpt i o n  and atmos pheric pol l ut i on 
are l owered , a nd capital i nvestment and gas costs are reduced by at l east 2 5  percent . The p r i 
ma ry d i sad vantages o f  unde rg round coal gas i f icat ion  are pos s i b l e  contami nat i on o f  surface water 
and u ndergrou nd aqui fers a nd s u bs i dence of the surface. 

Enhanced u nconventi onal gas recovery 

Enha nced unconvent ional gas recove ry enta i l s  appl i cat ion  of various dri l l i ng and sti mul at i o n  
techn i q ues to eastern gas s hal e depos its ,  western ti ght sands depos its , and coa l seams and 
geopressured aq ui fers . There are two major technol ogi es for free i ng gas trapped in s hal e 
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depos i ts : expl os i ve fracturi ng a nd hydraul i c  fracturi ng . Expl os i ve fracturi ng cons i sts of 
detonat i ng gel l ed n itroglycer i ne or some ot her chemical  expl osi ve i n  the wel l with or without a 
proppa nt - l aden  fl u i d  to ope n or extend gas produci ng fractures.  Hydrau l i c  fracturi ng cons i sts 
of pumpi ng l arge quant i t i es of water , foam or sm� other l i q u id  i nto a natural gas wel l wi th a 
materi al to serve as proppa nt , usual ly  sand ,  to ho l d  fractures ope n al l owi ng t rapped gas to 
esca pe . Mass i ve hydrau l i c  fracturi ng i s  al so t he pri nci pal sti mul at i on techn i que used i n  
western ti ght sands format i o ns .  

I n  s hal e depos its , several thousand gal l ons of water woul d be req ui red fo r each fracture. S i nce 
it i s  un l i kely that wel l s  wou l d  be dri l l ed in h i ghly u rban i zed areas , mun i ci pal water suppl i es 
cou l d  not be used ; t he most l i ke ly  su ppl i es woul d be nearby streams or groundwater source s .  
Al though ra i nfal l throughout the gas sha l e  reg i ons coul d del i ver more than adequate suppl i es ,  
some streams may not be ab l e  to de l i ve r  l arge vol umes duri ng the dri e r  summer months .  The use 
of exi st i ng water s uppl i es duri ng t i mes of water s hortages for the makeup of fract ure fl u i ds 
cou l d ca use shortages fo r ot her water users . Spec i f i c  water wi thdrawal and consumpt i o n  pat
terns of i ndi v idual areas of devel opment must be cons i dered to determi ne if i ncreases can be 
eas i l y  ab so rbed . 

In t i ght sands formati ons , l a rge vol umes of water ( s everal hundred thou sand to several mi l l i on 
gal l on s )  wou l d  be req u i red for st imul ation fl u i d  makeup .  These quant i t i es may be ava i l abl e 
from maj or water courses d uri ng wet seasons but may not duri ng dry seasons . Addi t i onal l y ,  
strict water ri ghts l aws are i n  effect i n  western states a nd even smal l ,  one-t ime users may be  
req ui red to  get a pe rmit .  Duri ng drought cond i t i ons , recent users may not be a l  l owed to w ith
draw water i f  sen ior  appropri at i ons cannot be  sat i sf ied.  

The effects of dri l l i ng a nd stimu l at i on operat i ons on groundwater resources are perhaps the 
most cooiplex to eval uate and , pos s i b l y ,  the most seri ous of potent i al phys ica l  impact s .  The 
most s i gn i f i cant potent i al groundwater probl e1ns coul d ori g i nate from sal i ne' water i nt rus ion  
i nto fres h water aqui fers as  a res u l t  of fracturi ng act i v i t i es .  In  add i t i o n ,  contact o f  fres h 
water aq ui fers wi th fracture fl u i ds cou l d  contami nate potab l e  water suppl i es .  Th i s  potent i a l 
impact shou l d  be g i ven speci al cons ideration  i n  the Nort hern Great Pl a i ns because the t i ght gas 
format i o ns a re much shal l owe r ( 3000 ft . )  than in the other bas i n s  ( 9000 ft . )  a nd a re therefore 
cl oser to g roundwate r  su ppl i es .  

Impa cts rel ated to a i r  q ua l i ty woul d occur pri mari l y  duri ng the construct i o n  phase of gas wel l 
devel opment. Emi ss io ns from construct ion  act i vi t i es wou l d  be from three sources : veh i cl es ,  
fug it ive  dust and t h e  burni ng of refuse fr�n s i te cl eari ng.  Al though most ai r em is si ons woul d 
be smal l ,  prel im inary model i ng i ndi cates the NOx emi s s i ons may be of suffi ci ent quanti ty to 
cause v i o l at ion  of a i r  q ual i ty standa rds .  However,  because dri l l  ri gs  are exempt from Federal  
a nd Col orado , Montana , Utah a nd Wyomi ng state a i r  standards , such  v i o l a t i on wou l d  not be 
pun i s hab l e .  

I f  the western gas sands reso urce areas expe ri enced rap i d  and sustai ned growth , si g i ni f icant 
pop u l at i on i nfl uxes cou l d  occur. Ttie effects of these i ncreases coul d be severe because many 
a reas of pot ent i al dev el opment are current ly  experi enci ng boom town cond i t i ons . 

Methane is as soci ated wi th al l coal seams . I n  some cases , met hane i s  present i n  po rous strata 
above or bel ow t he coal , but , for the most part , gas is a_bsorbed wi t h i n  the coal seams . 
Several techn i q ues fo r methane recovery have been devel oped and , i n  a few cases , the recovered 
gas has been used l oca l ly.  To date , however ,  no techn i que has been demonstrated commerc i al ly.  

Coal seams may contai n  s i gn if i cant q uant i t i es of  groundwater. Th i s  wat er wou l d  be produced 
with the met ha ne and may cont a i n  undes i rab l e  di sso l ved so l i d s .  If  so , t h i s  di scharge  may have 
to be treated before rel ease to s urface waters or be rei njected. 

Ava i l ab i l i ty of water for fract ure fl u i d  makeup wou l d  not be a probl em except for very l arge 
fractures i n  wes tern states d uri ng dry seasons . Al so , water wi thdrawal s may be affected by 
western water l aws . 

Damage to aq ui fe rs can occur i f  wel l s  are not i nstal l ed a nd operated wi th care. Poss i bl e 
causes i ncl ude def i c i enci es i n  compl etion  tech n i q ues , dri l l  p i t  l eakage , wel l cas i ng corros ion  
a nd i nadequate wel l pl uggi ng. 

Impacts to a i r  q ual i ty wou l d  be negl i g i b l e  as a res u lt  of devel op i ng the methane from coal 
reso urces . 
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Recoveri ng energy fran the geopres sured bri nes wi l 1 requ i re extend i ng exi s t i ng technol ogy to 
prod4ce, hand l e  and di s pose of h i gh fl ow rates of hot , sal i ne water. In addi t i on ,  work i ng i n  
the geopres sured geot hennal zones requi res speci al equi pment and del i very t imes may be l ong , 
req u i r i ng s uffici ent l e ad t i mes for devel opment pl anni ng. 

Acci dental rel ea ses of geopressured bri nes wou l d  adversely affect water qual ity.  Of s peci al  
i nterest are such parameters as ammoni a ,  chl ori de ,  sodium,  potass i um , boron , zone , and heat . 
B i ota may be k i l l ed by thermal s hock , adversely affected by sal i n i ty and/or pH changes or b i o
accumu l ate met al s .  

Wet l a nds  may be hydrol ogi cal ly modi f i ed from construct i o n  act i v i t i es i ncl udi ng dredgi ng o r  sub
s i dence resu l t i ng from fl u i d  wit hdrawal s .  Potent i al changes i ncl ude sal twater i ntrus i o n ,  
decreased sto rmwater protect ion ,  decreased waste ass i m i l at i on capaci ty ,  and desorpt i o n  of toxi c 
chemi cal s .  

Adverse effect s t o  groundwater woul d occur i f  geopress ured bri nes were acc i dental ly  rel eased o r  
mi grated t o  fres h aqui fers . Boron wou l d  be es peci al ly detri mental t o  aq ui fers used for 
i rri gat i on.  

Rei nject i on of l arge vo l umes of br i ne is  potent i al ly  a grave prob l em in the Gul f Coast. Brines  
wou l d probably not be retur ned to the source strata but to  shal l ower zones , some of wh ich  are 
al ready be i ng u sed for i nject i on of petrochem i cal  wastes. These shal l ower strata may have 
ch aracteri stics  wh ich  are not compat i b l e  with  geopres sured bri nes . F l u i d s  may cl og t he strat a ,  
cause pressure bu i l dups and reduct i ons i n  permeab i l i ty .  Th i s ,  i n  t u r n ,  may cause fractu re of 
confi ni ng bed s and rel ease of cont ami nant s .  

T h e  sheer vo l ume o f  the fl ui d to be re i nj ect ed al so rep res ent s a potent i al probl em. Each re i n
ject i on wel l woul d handl e more than 800 , 000 gal l ons/day. It i s  est i mated that the R&D program 
( 10 wel l s )  al one wou l d  generate 6. 14 b i l l i on gal l ons of bri ne each year,  a 14% i nc rease over 
t he current vol ume of fl u i d  bei ng i nj ected i n  Texas and Loui s i ana.  Conunerci al i zat ion  of the 
reso urce wou l d  resu l t in  223  b i l l i o n  gal l ons per year product i o n  of bri ne by 200 0 ,  nearly fi ve 
t i mes that re i nject i on vol u111e generated now i n  the two state area . Between 1985 and 2000 ,  1 . 33 
t ri l l i o n  gal l ons of f l u i d  wou l d be generated , 2-1/2 t i mes the total vo l ume i nj ected h i stori 
cal ly .  

Mas s i ve withdrawal s of  fl u i ds coul d create di s rupt i on of  the  equ i l i bri um between t he pressure s 
i n  the pores and the rock matri x .  Resto rat ion  of eq ui l i b ri um c a n  cau se compact ion  o f  porous 
materi al . Such compact ion  coul d be transmitted to the s urface and subs i dence wou l d  occur. A 
mathemat ical model devel oped to est imate potent i al subs idence pred i ct s  a max i mum of 33 feet . 
Such s u bs i dence coul d i n  turn l e ad to fault  act i vat ion .  Such act i vat i on coul d cause ground 
mov ement and adve rsely i mpact surface structures .  

A i r pol l ut i on em i ss i ons woul d not have a s i gn i f i cant effect on amb i e nt a i r  q ual i ty .  Impact s 
wou l d  be mi nor and l ocal i zed a nd a i r  qual i ty standards wou ld  not be v io l ated. 

I ncreased domestic  o i l  product i on/enhanced o i l  product i on 

The var i ous stases of o i l  product i on i ncl ude : expl orat i o n ,  product i o n ,  ref i n i ng and trans
port .  The env i ronmental res i d ual s from expl oratory work are cons idered mi nimal except in  the 
i nstances of a b l owout . Bl owouts can occur duri ng both expl oratory and product i on stages 
res u l t i ng i n  the rel e ase of nondegradab l e  orga ni cs and bri ne . The probab i l i ty of such an 
occurrence can be greatly reduced t hrough use of a bl owout preventer. Another concern duri ng 
dri l l i ng and product i o n  i s  that of fres h water aqui fer contami nat i on .  

Ref i ni ng o pe rat ions req ui re sub stant i al vo l umes of cool i ng and process water and can  resu l t  i n  
t he di scharge of wastewater conta i n i ng di ssol ved and suspended sol i ds , nondegradab l e  organ i cs 
and b i o l o g ical and chem i cal oxygen demands .  Ai r emi s s i ons from refi nery ope rati ons general ly  
i ncl ude sul fur  a nd hydrocarbon emi ss ions .  Control technol og ies are avai l ab l e  for  both a i r  and  
1-1ater pol l utant s  from ref i nery sources .  

The trans port o f  bot h  crude and ref i ned oi l products i s  anot her potent i al source of oi l s pi l l s  
and fugi t i ve emi s s i ons .  However, with proper mai ntenance, pi pel i ne acci dents occur rel at i vely 
i nfreque nt ly .  
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The envi ronmental conce rns associ ated wi th enhanced oi l recovery techni q ues are to a l a rge 
extent s i m i l ar to t hose occurri n'::J as a res u l t  of pri mary and secondary recovery. Bl owout s 
wou l d not occur ,  however,  i n  pres sure depl eted reservoi rs . Add it i onal sources of a i r  pol l ut i on 
woul d be from t he u se of heater treaters to reduce t he vi scos i ty of heavy o i l s at the s u rface 
and frcm oi l -fi red steam ge nerators used i n  steam i nject i on. The vari ous fl oodi ng tech n i q ues 
res u l t  in product i on of bri nes wi th hydrocarbon effl uents and d i s sol ved carbon d i ox i de or s ur
fact ant s .  Thes e l i qu i d  wastes must be treated and d i s posed of so as not to be a source of sur
face water pol l ut i on.  One techn ique is to rei nject them i nto the reservo i r  and thus decrease 
the total water needed fo r product ion .  

Di rect coal l iquefact i on 

The env i ronmental pol l utant s  produced by coal  l i q uefact i on proces ses are s i mi l a r i n  type to 
those res u l t i ng frorn d i rect co al combust ion  or frcxn gas i fi cat ion.  Process wastewaters may con
tai n pheno l s ,  cyanides , ammo ni a ,  s u l f ide , oil and suspended sol i d s .  Di ssol ved sol i d s  are con
tri buted by bo i l e rs a nd cool i ng tower b l owdown and demi neral i zat ion. Air emi s s ions sou rces are 
fuel combustion ,  sul fur recov e ry and sto rage . Typica l  emi s s ions inc l ude pa rt ic u l ates , ni trogen 
oxi des and s u l fur  d i ox i de .  So l i d  wastes i ncl ude ash from coal combustion and s l udges and s u l 
fur products fro:n a i r  and wastewater treatment . Sol id  waste generation from coal  l i q uefact ion 
proces ses i s  consi derab l e ,  wi th  est i mates of 3 , 200  tons to 5 , 300 tons per tr i l l i on Btu ' s  pro
ces sed . 7 

O i l  sha l e  

Pri mary e nv i ronmental conce rns are those of water ava i l abi l i ty ,  a i r  qual i ty and di sposal of 
sol i d  wastes . Shal e mi n i ng operat i ons wou l d  produce the types of res i du a l s  normal ly associ ated 
wi th any m i ni ng ope ration. However, t he .scal e of surface shal e retort i ng ope rat i ons may wel l 
make s ha le  mi nes the l a rgest i n  the worl d. 

Su rface retort i ng operat i ons requ i re l arge vol umes of water and generate l arge vol umes of 
wastewater and sub stant i al q ua nt i t i es of a i r  po l l utant s .  Water supply cou l d be a cri t ical  
envi ronmental concern. Cont rol technol ogi es appl i ed to the vari ous wastewater and a i r  pol l u
t i on streams s hou l d be ab l e  to mi t i gate any potent i al probl ems .  The generat ion  of  substant i al 
vol umes of sol i d  wastes i n  the fonn of spent s ha le  wi l l  pose a cons i derable  transport and di s
posal probl ems . 

In-s i tu retort proces ses wi l 1 al so res u l t  i n  generat i on of wastewater wh ich wi l l  requi re at 
l east pri mary treatment. The fl ari ng of l ow-Btu product gas wou l d  resu lt  in consi derab le  emi s
s i ons of pa rt i c u l ates , sul fur d i ox i de and hydrocarbons . Alternatel y ,  t h i s  gas  cou l d be  used 
for power generat i on. No sol i d  wastes wou l d  res u l t  fran i n-s itu  retort i ng as the spent shal e 
wou l d  rema i n  i n  p l ace. 

B i omass 

Envi ronmental i s sues conce rni ng terrestri al b i omas s product i on ce nter on :  compet i t i on with 
food crops product ion for l a nd , water and fert i l i ze r ;  sedi ment l oadi ngs to waterways due to 
imprope r  harves t i ng tech n i q ues ; a i r  q ual i ty probl ems from d i rect comb ustion of b i omas s by end 
users ; a nd sol i d  waste di s posa l .  B i omass pl antat i ons are l a nd,  water and fert i l i zer i ntens i ve 
ope rati o ns wh ich  may ccxnpete wi th food and f i be r  product i on. C lear  cutti ng harvesti ng tech
n i ques resu l t  i n  so i l  depl etion due  to  res i due removal and can  affect sed iment l oadi ng i n  
streams fro:n acce l e rated runoff and eros ion .  D i rect combustion  of bi omas s ,  i f  uncont rol l ed ,  
emi t more a i r  pol l uta nts ( n i trogen d i ox i de , ca rbon monoxide , a nd part i cu l ate s )  than does com
busti o n  of fos s i l  fue l s .  Th i s  i s  probl emat i c  i n  the res i dent i al secto r  where pol l ut i o n  con
trol s are not pract i cal . Ash consti t utes a so l i d  waste di s posal probl em t hough it can be , i n  
some i nstances , col l ect ed and returned to bi omas s pl a ntati ons for use as fert i l i ze r. 

Di rect coal uti l i zat i on 

Di rect coal ut i l i zation produces sul fur and ni trogen ox ides as wel l as pa rt i cul ates i n  varyi ng 
quant i t i es depe ndi ng on the type of coal burned , the boi l er des i gn ,  and the boi l er operat i ng 
cond i tions . I n  the Uni ted States , fos s i l -fue l ed power pl ants  produce about 24 pe rcent of the 
annual pa rt i cu l ate emi ss i ons , 6 5  percent of the su l fur oxi des , and 29 percent of the ni trogen 
oxi des . About two-thi rds of t hes e po l l utants come from coal -fi red p l a nt s .  
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Water pol l utants  res u l t  from boi l e r  feedwater preparat i on , b oi l e r bl owdown , boi l e r tube  cl ean
i n y ,  cool i ng tower bl owdowns , ash transport , and mi sce l l aneous sources s uch as l eaks and 
sp i l l s . The maj or  d i rect pol l utant from coal combusti on  is  the waterborn as h ,  wh ich  i s  s l u i ced 
from the boi l er a nd di scha ryed i nto s urface water,  u s ua l ly settl i ng ponds ,  where most of the 
ash  s i nks and ca n be removed . Howeve r ,  water sol ubl e ash components and res i dual suspe nded 
sol i ds al so are di scharged i nto navi gab l e  waters. Water pol l ut i on al so occurs whenever ra i n
water runoff reaches surface water. 

The l a rge  vol ume of so l i d wastes produced by coal comb ust i o n  i ncl ude mi neral res i due , s l udge 
fro111 wate r  treatment , baghouse f i l trates , char,  heavy tar res i dues ,  and process reagent s .  
After pol l utants are col l ect ed w i t h  sc rubbe rs , preci p i tators , and ot her systems , t h e  resul tant 
sol i d  wastes , as wel l as sl ag and b ottom ash from boi l er operat ions , must be di s posed of. The 
contami nat i ng potent i al of toxic el ement s  i n  so l i d wastes is of concern. In  part i cul a r ,  waste 
components s uch as a rsen i c ,  1nercu ry ,  se l en i um, s ul fates , ni trate s ,  and hydrocarbons coul d l each 
i nto water suppl i es .  The so l i d res i d ual  produced i n  a fl ui di zed-bed combust i o n  system is of 
part i cul ar concern . Spent �orbent ( ma i nl y  cal c i um su l fat e )  i s  di scharged at t he rate of about 
1 ton of so rbe nt for every 4 tons of comb usted coal . Ash is al so a maj o r  vo l ume so l i d waste.  
Mas s i ve q uant i t i es of coal  ash al so must be di s posed of ; the most com111on method used is l a nd 
di s po sal , al though a pot ent i al envi ronmental probl em occurs when  water sol ubl e components  i n  
t he l a ndfi l l  l each into s urface and groundwater systems . The Resource Conservat i on and Re
covery Act of 1976 mandates that so l i d waste res idues must be di sca rded i n  an envi ronmental ly 
acceptab l e  manner to avo id  probl ems from l each i n g ,  dust i n g ,  runoff , and air and water pol l u
t i on .  

1 . 4. 7 . 2  Al ternat i ves  wi t h i n  the MBG program 

Al ternat i ves to the devel opment of t he U-gas process  wi t h i n  the MBG program i ncl ude choos i ng an 
al ternat i ve process for t he demonstrat ion phase , and not havi ng a demo nstrat i on phase at thi s 
t ime ( t he no act i o n  al te rnat i v e ) . The bas i s  fo r devel opi ng the  U-gas process was di scussed i n  
Sect ion  1 . 3 . 2. The favorabi l i ty of the U-gas process over others i s  al so di scussed i n  Sect ion  
2 . 3. 2  i n  the context of  t he Memph i s  l ocat ion .  The  argument s ,  however ,  are  appl i cabl e to the 
general U -gas devel oprnent effort . 

From a techn ical vi ewpo i nt ,  the U -gas technol ogy to be demonstrated i n  the Memphi s proj ect 
offe rs substant i al benef i ts ove r current l y  ava i l ab l e technol ogy.  The  al ternat i ve of  no  U-gas 
devel opment proyram at thi s t i me  woul d res u l t  in del ay of s uch devel opment . Wi thout the MLGW 
pl ant ,  answers to quest ions regardi ng economi c s ,  technol ogy readi nes s ,  and product sui tabi l i ty 
woul d be del ayed. 

A vari ety of al ternati ves can be devel oped by c hangi ng t he l evel of commerc i al i zat i o n ,  res u l t 
i ng i n  diffe rent l ev el s o f  i mpact . The scenari o devel oped i n  thi s report , however , i s  only 
hypot het i c al and is desi gned to i ndi cate t he types of probl ems t hat cou l d  accompany commerci a l 
i zation.  Quant i f ication  o f  t h e  i mpact s of an  al ternat i ve l evel  of devel opment does not seem 
appropri ate to t hat effort. It s houl d  be kept i n  mi nd , however ,  t hat t he potenti al market for 
med i um-Btu gas is much l a rger than that served by the present sce nari o.  Becau se of the uncer
tainty of t he exact nature i n  wh i ch a successful MBG program wi 1 1  affect t he near-term market 
penetrat i o n  of a commerci al i nd i rect l i q uefact ion  or  pi pe l i ne gas i ndustry ,  the scenari o d i s
cus sed i n  Sect i on  1 . 4. 3  does not i nc l ude t he i mpacts of  addi t i onal i nd i rect l i q uefact i on pl ants 
that mi ght be bui l t  by 1992.  

1 . 4 . 8  Envi ronmental protect i on strategy 

1 . 4. 8. 1 Legi s l at i ve requi rements 

One of t he pri mary goal s of t he MLGW proje ct is mai ntenance of env i ronment al q ua l i ty.  Accord
i ngly , al l as pects of t he project are pl anned to m i n im i ze envi ronmental and soci al di srupt i o n .  

Si nce t he pas sa ge of the  Nat i onal  Envi ronmental Pol i cy Act , Federal l eg i s l at i on h a s  been impl e
me nt ed to prevent o r  m i t i gate the adverse i mpact s of al most eve ry as pect of i ndustri al and 
energy devel opment. A l i st of standards and regul at i ons t hat coul d affect commerci al i zation of 
med i um-Btu gas product i o n  is prov i ded i n  Tab l e  1 . 1 7 .  Many of these l eg i s l ative  act i ons req ui re 
t he acq ui s i t i on of permits  pr ior  to construct i on and/or operat i on of control l ed fac i l i t i es .  
That i s , program pl ans or  pl ant des i gns must b e  far enough advanced t o  demonstrate event ual  
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compl i ance with  spec i f i ed env i ronmental standa rds befo re permits  fo r construct ion  wi l l  be 
9ranted. 

Anot her feature of ma ny Federal regu l at i ons is t hat they al l ow for state program impl ementat ion  
a nd  enfo rcement . These Federal mandates for state cont rol general l y  al l ow states to impose 
sta ndards for emi s s i ons l evel s at t he i r  d iscret ion prov id i ng they are at l east as stri ngent as 
the Federal standa rds . As with the Federal  standa rd s ,  however,  ab i l i ty to meet the state stan
dards must be demonstrat ed before the appl icab l e  permi ts of l i censes are i ss ued. 

The sta ndards and regu l at i ons l i sted in Tab l e  1 . 17 are t hose applyi ng to t he gas i f i cat ion  
fac i l i t i es .  I n  addi t i on to thes e ,  fo r wh ich the  impl ement i ng regul ati ons apply to  al l i ndus
tri al and energy devel opment , ot her Federal and state l aws are i ntended to control t he i mpacts 
of ot her aspects  of the MBG program. For exampl e ,  the Federal Coal Leas i ng Amendment s Act of 
197 6 , the Federal Land Pol i cy and Man agement Act of 1976 and the Surface M i n i ng Control and 
Recl amat ion  Act of 1977  work toget her to restrict m i n i ng act i v i t i es i n  areas that are env i ron
mental l y  sens it i ve or that wou l d  be better used for ot her p u rpose s ,  s uch as for agricu l ture,  
a nd  ensure that mined areas are u l t i mately resto red to an equal or i mproved condi tion  after 
m i n i ng is termi nated. 

1 . 4 . 8 . 2  Env i ronmental  mon i to r i ng and rev i ew 

The MLGW pl ant woul d be carefu l l y  mon i tored by MLGW from a point  i n  time before p l ant construc
tion through construction and operation to ensure that speci fi c  envi ronmental standards a re met 
and that process emi s s i on s  a re wi th i n  the ranges predi cted . 

The pl ant pol l ut i on control systems are an i ntegral part of the pl ant p rocesses . Retention 
areas have been provi ded to prevent acci denta l rel eases to the envi ronment .  They al so perm i t  
mon i toring  w h i c h  wou l d  prov i de e a r l y  i denti f i cation of probl ems a n d  may a l l ow suffi c i ent time 
for pro b l em corrections wi thout the need for shutdown . 

Cert i f i cation by EPA of a l l  p l ant d i scharges wou l d be sought at al l p roject phases requ i red by 
EPA . Add i tional l y ,  operating  p rocedu res and operator tra i n i ng programs wou l d  be establ i shed to 
i nsure the effecti ve uti l i zation of the envi ronmental and safety control equ i pment .  

The envi ronmental mon i toring  and rev i ew p l an for the Memph i s  U-gas p l ant i s  d i scu ssed i n  
Chapter 4 ,  Secti on 4 . 5 .  The mon i toring  p l an d i scussed here on ly  briefly summari zes the materi a l  
i n  Section  4 . 5 .  The emphas i s  i n  t h i s  section i s  o n  potentia l  areas where departures from the 
mon i toring  p l an of the Memph i s p l ant may be requi red shou l d  commerc i a l i zation be pursued . 

Ai r qual i ty 

Ai r qual i ty mon i toring  stati ons wou l d  be l ocated at po i nts where mode l s  p redict  maximum concen
trati on s .  Conti nuous and i ntermi ttent mon i toring  wou l d  be conducted on concentrations of a l l 
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Table 1.17. Federal and state requirements relative to the proposed project 

Standard or requirement Responsible agency Remarks 

Major standards and regulations applicable during construction 

Air 

N ationa! Ambient Air Quality 

State air pollution control re(P.Jlations 

Water 

Fugitive dust control 
Open burning restrictions 

Water quality standards 

Constructioo effluent quality 

Construction in navigable waters 

Control of oil and hazardous materials 

Solid waste 

Resource Conservation and R ecovery Act 

State solid waste disposal regulations 

Other 

Noise 

Endangered Species Act 

N ational H istoric Preservation Act 

Floodplains/wetlanQs management 

Safety and health 

Safety and health regulations for 
construction 

Occupational Safety and Health 
Standards 

State/EPAa 

State 

State 

EPA/State 

Corps of Engineers 

EPA/Coast Guard, 
State 

EPA/State 

State 

EPA 

DO!b 

State/ACHpe 

D O E IWR C" 

DOL/OSHA 

Compliance enforced through 
permit program 

Requirements generally applicable to 
major constructio·n activities 

Permit(s) required 

Permit(s) required 

Permit(s) required 

Permit(s) required 

Guidelines only 

Executive Orders 1 1 988 and 1 1 990 

29 CFR 1926 

29 CFR 1910 

Major standards and regulations applicable during operation 

Air 

N ational Arrbient Air Standards 

Prevention of significant deterioration 

New Source performance standards 

State air pollution control regulations 

Woter 

Water quality standards 

Effluent guidelirtts 

Spill prevention control and 
countermeasures plan; spill 
contingency plan 

State effluent quality standards 

Solid Wastes 

R esource Conservation and Recovery 
Act ( R CRA) 

State solid waste regulations 

Noise 

Safety and health 

Occupational Safety and H ea!tll 
Standards 

Toxic Substances Control Act 

8 Environmental Protection Agency. 
b Department of the Interior. 
c Advisory Council on H istoric Preservation. 
dWater Resources Council. 
111 Department of Labor. 

State/EPA8 

State/EPA 

State/EPA 

State 

State/EPA 

E PA/State 

EPA/Coast Guard 

EPA/State 

State 

EPA 

D0Le/OSH A1 

EPA 

10ccupational Safety and H ealth Administration. 

Compliance enforced through 
parmit program, 

Limitations included in the permit. 

Currently no specific standards for 
coal gasification. Standards 
applicable to certain unit operations. 

No specific standards for coal 
gasification; generally applicable 
to industrial emissions. 

Compliance enforced through permit 
program. No standards for most 
gasification processes. 

N o  specific standards for coal 
gasification processes. 

Plan required. 

N o specific standards for coal 
gasification processes. 

Regulations have been promulgated 

No specific standards for coat 
gasification wastes; will probably 
be replaced by RCRA program. 

Guidelines only. 

Standard industrial re�tations. 
Standards Sµt!cific to coal gasification 
currently u nder development. 

Applicability to project now being 
evaluated. 
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cr iteria  po l l utants . Pred i ct i ve model s wou l d  be modi f i ed to refl ect the empi r i cal data . Fac i l i ty 
stack emi s s i ons wou l d  be tested quarterly  during  p lant  operat ions . 

Water qual i ty 

Surface and groundwater mon i toring  for pl ants i n  areas of the U . S .  may req u i re some modi fi cations 
from the pl an for the Memp h i s  pl ant . Areas where water is scarce may requi re p l ant modif i cations 
that i ncorporate more recyc l e .  Al l pl ants wou l d  meet NPDES permi tti ng requ i rements and mon i tor 
con s i s tent with  those requi rements . In parts of the country where l eachabi l i ty i s  great ,  more 
deta i l ed and frequent mon i toring  may be req u i red . Groundwater wou l d  need to be mon i tored at al l 
s i tes and the spec i fi c  tech n i ques used wou l d  depend upon aqui fer depth , pur i ty ,  and use . P l ants 
d i s chargi ng i nto streams wou l d  requ i re downstream sampl i ng stati ons .  

Sol i d  waste di sposal 

Of more concern regard i ng water qual i ty than the l i q u i d  effl uent streams from gas if i cation 
fac i l i t i es are the methods of sol i d  waste d i sposal . At the present stage of process devel opment , 
the consti tuent makeup of the U-gas sol i d  waste streams i s  not wel l defined .  Therefore , the 
questi on of whether or not these wastes wou l d  fal l under the juri sdi ction of the Resource 
Conservat ion and Recovery Act has not been sati sfactori l y  answered . Speci fi c  mon i toring mecha
ni sms wou l d  vary from s i te to s i te and wou l d  depend on such factors as amb i ent  ai r qual i ty and 
so i l  l eachab i l i ty .  

1 . 4 . 8 . 3  Occupation heal th : Gener i c  cons i derat i on i n  r i s k  analy s i s  methodo l ogy 

Because few commercia l -scal e convers ion  fac i l i t i es now exi st ,  hea l th concerns ari se primari ly  
from ex i sti ng i nformation and  studi es on rel ated coal -use processes and  from bench- or p i l ot
sca le  experiments . The maj or hea l t h  and safety r i s ks associ ated w ith coal -use technol ogies 
i nc l ude acc i dental death , i nj ury , and chron ic  effects (e . g . , cancer , respi ratory di sease)  28 
Al though  both the general publ i c  and spec i f i c  occupational groups may be subject to such r i s ks , 
indi vi dual occupational r isks  are expected to be greater because occupati onal doses are l i kely 
to be greater than those to the general publ i c .  Worker sel ection may bias  aga i nst  the most sen s i 
t ive indi v i dual s i f  there i s  any correl ation between i l l  heal th and suscepti bi l i ty .  However ,  
r i s k  to  workers i s  l i ke ly  to  be of s i gn if i cantly greater concern than that to the publ i c  even 
though  the publ i c  may be compri sed of more sen s i t i ve ind i vi dual s .  Pre l imi nary eval uation  
suggests that major heal th and  safety concerns for coal -conversion  technol ogies are probably 
chron i c  heal th effects caused by occupational exposure to toxi c  substances and parti cul ates 
from emi ss i ons ,  process stream l eaks ,  spi l l s ,  and mai ntenance operations . 28 

Genera l l y  a maj or concern with coal -convers i on processes i s  the potentia l l y  h i g h  exposure to 
carc i nogen i c  po lynuc l ear  aromatics ( PNAs ) [e . g . , B ( a ) P] , 29 however ,  h i gh-temperature combus
tion of these compounds as in  th i s  parti cu l ar process reduces the  potent ia l  exposure to  PNAs . 
Coal -convers ion  processes i nvol ve hundreds of other organ i c  compounds i n  compl ex mi xtures as 
wel l  as i norgan ic  materia l s .  Inorgan i c  materi a l s  inc l ude su l fur compounds , trace metal s and 
trace-metal compounds , and radi oact i ve materia l s--bas i ca l l y  everyth ing in coal pl us anythi ng 
produced i n  the convers ion process .  Many of these compounds may be carci nogeni c  or may act as 
co-carci nogens . However ,  accumu l ated evi dence suggests that cancer i nc i dence i s  reduced i f  
exposures t o  PNA , coal tar pi tch vol ati l es ,  and benzene-sol ubl e particul ates are reduced . 28 ,29 
The best form of hea l th protection for workers is  to rank heal th concerns and then attempt to 
reduce exposure to re l evant toxi c  materi al s .  Occupati onal mon i tori ng and off-site samp l i ng for 
fug i t i ve emi s s i ons woul d be imp l emented . These acti v i t i es wou l d  support a regu l arl y schedu l ed 
occupati onal i ndustria l -hea l t h  program as the p l ant comes on-l i ne so that potent ia l  probl ems may 
be i dentif i ed promptly and ranked as to the i r  re l ati ve importance . 

Exposures i n  modern coal conversion  fac i l i t ies  are expected to be much l ower than i n  earl ier  
coal -use technol og ies . Because most  modern fac i l i ti es are c l osed systems , emi ss ions  wi l l  
resu l t  mai n l y  from l eaks , accidents , or emergency venting  o r  tars , chars , and soots . However , 
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pot ent i al exposure vari es w ide ly  from technol ogy to technol ogy , and cont i nual moni tori ng i s  
es sent i a l . A general ap proach for ens uri ng adequate occu pat i onal protect i on i s  di scussed 
bel ow , al t hough  i n  speci f i c  occupat i onal s ett i ng s , attent i on to i ndu stri al hy gi ene w i l  1 be of 
s peci al concern. 

The fundamental quest i on as ked in hea l t h  assessments is whether oµerat i on of coal -convers ion  
faci l i t i es i ncreases human heal t h  and safety ri sk s to unac ceptab l e  l evel s .  A det a i l ed ,  quan
t i tat i ve an alys i s  based on �eneral assessment approach woul d be val uab l e . 28 , 29 However ,  un
certai nty ab out pot ent i al nurnbe rs and  q uant i t i es of  chemi cal s produced duri ng coal -convers ion  
proces ses a nd uncerta inty about b i ol og i cal effects from potent i al emi s s i ons precl udes quant i 
tat i ve use of such a n  anal ys i s .  Studi es u s i ng the several asses sment approach have �ocused 
on t he preof)erat i onal hea lth  asses s1nent of a Foste r-Wheel er/Sto i c  l ow-Bt u gas i fi er. 2 and on 
envi ronment al as ses s1nent s of smal 1 - scal e ,  f i xed-bed coal gas i f i ers as i ndustri al fuel . 28 

A q uant i tat i ve heal t h  as ses sment met hodol ogy is now be i ng appl i ed to several  preoperat i onal 
asses sment s .  The object i ve of preoperat ional as ses sments i s  t o  determi ne before t he fac i l i ty 
des i gn speci f i cat i o ns are fi nal i zed whet her the i mpact on occupat i o nal heal th  i s  l i ke ly  to be 
of concern . A second l i ne of defen se i n  t he prevent i n  of heal th  effects wou l d  be to prov i de 
asses sment s after the des i gn has been fi nal i zed but before the p lant i s  on-l i ne. Changes at 
t hat t i me woul d be 111ore expens i ve t han the fo rmer approach but not as expens i ve as amel i orat i ve 
impl ement at i o n  of ch anges after s tart-up ,  and/ or fi nanc i al compensat i o n  for a decreas e i n  the 
qual i ty of he a lth  to wo rke rs . Envi ronment al samp l i ng and b i otest i ng of l eaked pol l utants and 
stack emi s s i o ns v1 i l l  be requi red when the faci l i ty is actual ly  ope rat i onal . But bas ed on these 
preoperat i onal  as ses s1nent s ,  s i gn i f i cant hea l t h  and safety controvers i es may be ant i c i pated 
unl es s appro�ri ate act i o ns are taken. Industri al hygi ene measures such as i dent i f i cat i on of 
i nd i cator compounds ( Sect i o n  4 . 4 )  that may be cont i nuou s l y  mon i tored to ens ure heal th protec
t ion  and a v i gorous cl i ni cal  ;irog ram to moni tor for earl y d i agnoses , or di sease or i nj u ry must 
be major features of any hea l t h  protect ion  program. 

As ses sment i s  vi ewed as t he i ntegrat i ng component of comprehens i ve hea l th and envi romental 
studi es . Standards  ( e . g . , max i mum pe nn i s s i b l e  concent rat i ons , expos ure ,  doses ) that shoul d 
not be exceeded are set by var i ous regu l atory bod i es .  In pract i ce t he act i v i ty i s  deemed 
acceptab l e  i f  meas ured or es t i mated exposure does not exceed gu i del i nes or st anda rds . Un
fort unatel y ,  met hodol ogi cal di fferences are a maj or probl em i n  der i v i ng expos ure gu i del i nes . 
Unl es s a met hodol og i cal framework i s  devel oped , i dent i fyi ng s pec if i c  needs fo r acqu i s i t ion 
of data in  support of an asses sment or  re l at i ng exi st i ng data to extrapol at i on model s wi l l  
be d iffi c ul t .  

I t  i s  reas o nab l e  to as sume that gui da nce wi l l  eventual ly  be devel oped by regul atory agenc i es .  
However ,  i f  the acceptab i l i ty o f  a technol ogy i s  t o  be j ud ged i n  t he absence of expos ure 
gui dance ( s tanda rd s ) , best es t i mates must be deri ved as an i ntegral part of asses sment . The 
neces s i ty of "deri v i ng" g u i dance , when it does not exi st ,  generates an asses sment scheme that 
cons iders al l ava i l ab l e  bi ol og ical effect s i nformat i on from the processes and compounds i n  
q uest ion  and/or from s u rregate proces ses and compounds ; and pi npo i nts key needs for addi t i onal 
stud i es and/ or moni tori ng .  

Maj or compo nent s of a technol ogy heal t h-ri sk anal ys i s  are pres ented schemat i cal ly  i n  F i g .  1 . 2 .  
Ri sk as ses sments for synfuel s may be di scus sed by us i ng the gener i c  framework of F i g . 1 . 2  wi th  
t he component s def i ned as  fo l l ows : 

Technol ogy desc r i pt i on 

Technol ogy descri p t i ons are process des i gns fo r fuel cycles  or fuel -cycl e  component s ,  i ncl ud
i ng i nput ,  i ntermedi ate and product streams , and envi ronmental cont rol technol o gy. Proces s 
descri pt i ons s hou l d  i nc l ude enough deta i l  to ident i fy pot ent i al rel eases that coul d affect 
occu pat i onal heal t h .  Materi al s of potent i al concern must be i dent i fi ed as the technol ogy 
desc ri p t i o n  is be i ng de vel oped. The l i st of " suspect " agent s  for synfuel technol ogi es i s  
based o n  i nformat i on ab out rel ated proces ses and about b i ol o g i cal , chemi cal , and phys i cal 
meas u rernent s from be nch - ,  pi l ot - ,  and demo ns trat i on-sea 1 e expe riment s .  The bi ol  ogi ca 1 data 
base used to sel ec materi al s of concern is  di scus sed further under heal t h -effects asses sment s .  
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F i g .  1 . 2 .  Scheme for technol ogy assessment . 

Exposure assessment methodol ogy 

Exposure assessment attempts to pred i ct qual i tat i vely and quanti tat i vely the concentrat ion of 
toxic materi al s i n  s pace and t i me i nterfaced w ith  target popu lat ions .  Inputs to a n  exposure 
asses sment ( see Fi g .  1 . 2 )  are : 

a. Source term- - I dent i f icat i on of toxic materi al s and the ir  concentrat i ons i n  process streams , 
i ncl udi ng chemical and p hys ical  characteri st ics  and prof i l es of c l as ses  of compounds ( i . e . , 
a samp l e  that i ncl udes representati ve members of a gi ven c l ass ) .  Process streams i ncl ude 
effl ue nt , emi s s i o n ,  and product streams . Mas s fl ow rates of toxi c materi al s wi l 1 be es sen
t i al i np ut to any rel i ab l e  source term. 

b. Mul t i medi a  t ransport- -Resu lts  from studi es of  ( 1 )  atmospheric and aq uat ic t ransport and  
chemi cal /bi o l og ical t ransformat ion  and ( 2 )  aquat i c  and t errestri al food cha i ns .  Ca l cu
l ated res u l t s  of  mu l t i medi a tra ns port mode l s  wou l d  have to  i nc l ude so i l  and sedi ment fate. 
Mu l t i med i a  trans po rt cons i de rs med i a i nteract ion  and di rect exposure. 

The chemi cal and p hys ical  ch aract eri st ics  of toxic materi al s i n  a i r ,  food , and water at the 
i nterface wi th  ta rget pop u l at i ons wi l l  di ffer from i n i t i al characteri st i cs associ ated with 
the source term. 

c .  Occupat i on exposure assessment--Ident ificat i o n  of empl oyees at ri sk .  Li fe-sty l e , age , sex, 
gene pool , and previ ous occupat i onal experience can dramat i cal ly affect the composi te sen
s i t i vity of i nd i v id ual  empl oyees at ri sk . 
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Heal th  effects assessment 

I deal ly , a heal th-effects as sessment woul d est imate the heal t h  ri sk from exposure to haza rdous 
materi al ( s ) .  Ri sk  refers to mortal i ty o r  morb i d i ty i n  humans .  More c l ass i cal ly , ri sk i s  a 
cond i t i o nal probab i l i ty that i s  the probab i l i ty of a spec i f i c  effect g i ven  the probab i l i ty of 
an exposure .  Hea l th-effects asses sment i nvol ves i nterpret i ng tox i c i ty data deri ved from 
stud i es of vari ous l evel s of b i o l og i cal  organ i zation , to q ua nt i fy res ponse mechani sms which  can 
be used to est imate h uman heal th r i s k .  The process is represented schemat i cal ly  i n  F i g .  1 . 3 . 
The process  i nvol ves i de nt i f i cat ion  of concerns , data procurement , and i nfonnat ion  gatheri ng 
a nd anal ysi s .  Major types of ava i l ab l e  b i ol ogi cal data at the vari ous l eve l s  of b i ol ogi cal 
orga ni zat ion  are :  

a .  Human  studies--Cl i ni cal surve i l l ance and epi dem i ol og ica l  studi es on occupat ional groups 
exposed to materi a l s  from rel ated processes that may be of concern for coal gas i fi cat i on 
technol og i es .  

b .  Anima l  tox i col ogi cal stud i es--Dose-response rel at ions h i p s  for tumori geni c i ty , l i fe-span  
s horten i ng ,  reproduct i ve alterat i on ,  teratogeni c i ty ,  and mutaye n i c i ty for materi al s of 
conce rn . Maj or pa rameters woul d i ncl ude exposure rout e ,  exposure rat e ,  and i nters pec i es 
compari sons of mecha n i st i c  response and metabo l ic factors , dose di stribut i on , and organ 
damage or neurotoxi c i ty .  Mathemat i cal and/or conceptual model s of dose-response and 
rel evant extrapo l at i ons wi l l  be useful i n  predi cti ve appl i cat i ons .  

c .  Cel l u l ar l evel studi es--Useful for compari sons of  mutagenesi s/toxi col ogy of synfuel s vs .  
natural petrol eum. These data ca n al so be usefu l for des i gn i ng studi es focused on eval u
at i ng both compl ex mi xtured and pure compounds , el uc i dat i ng i n-v itro and i n-vi vo cytoge
net i c s , quant i fy i ng somat i c  cel l transfonnat i ons , and serv i ng as potent i al bi oassay 
systems for est i mat i ng the i mpact of human exposures.  

d .  Subce l l u l a r  studi es--Provi de data on metabo l i sm ,  repa i r  processes , compl ex mi xture syner
y 1 s m  or  antagoni sms , and i nfo nnat ion  on chemical , phy s i cal , or b io l ogi cal mod i f i cations 
that may occur between source and target. 

e. Structure-act i v i ty stud i es--Based on the i dea that mol ecul ar structure and/or phys i cal 
prope rt i es of certai n materi al s make them genotoxi c ,  it is l og i cal to use these tra its  to 
defi ne a l i st of "s uspect " agent s , but as i nd i cated i n  F i g .  1 . 3 , human heal th effects 
assessed or qua nt if i ed on such evi dence woul d be unrel i ab l e  at present .  

Heal t h -effect s as sessment { F i g .  1 . 3 ) must cons ider  bi oeffects data at al l l evel s of b i o l ogi cal 
comp l exi ty when attempt i ng to arri ve at "best pos s i bl e" est i mates of human-heal th ri sk as a 
funct ion  of exposure or dose. Ge neral l y ,  rel i ab l e  esti mates ca nnot be ach i eved because bas i c  
b i ol ogi cal knowl ed ge i s  l ack i ng. Ri sk  i s  di scussed i n  rel at i ve o r  comparat i ve tenns , and 
dose-res ponse model s are who l ly  desc ri pt i ve .  Model ers i n  the desc ri pt i ve or conceptual sense 
and t hose who ha ve attempted mecha n i s t i c  model s fi nd that ava i l ab l e  b i ol ogi cal effects data are 
not col l ected to test  any pa rt ic u l ar  hol i st i c  concept ; furt hennore , avai l b l e  data can often be 
"fitted" be several model s .  Li ttl e can be concl uded from us i ng these model s if  the i r  resu lts  
di ffe r  by orde rs of  magn i tude when extrapo l ated to  l ow-l evel doses . Heal t h-ri sk anal ys i s  
c l ea rly  req u ires strony el ements of profess i onal j udgment from many d i sc i pl i nes .  

Heal th-r i sk assessment 

Heal th-ri sk assessment consi sts of two ma i n  components--exposure asses sment and heal th effect s 
dose -res po nse asses sment . These components comb i ne to desc ri be est imated i mpacts of the 
materi al s of concern on h uma n hea l t h .  In i t i al l y ,  the l i st of  materi al s of concern associ ated 
wi th a g i ven technol ogy may be l ong.  Th i s  neces s i tates several success i ve ly  more ri go rous 
app l i cat ions of the ent i re r i sk as ses sment process i n  order to priori t i ze materi al s of concern 
on the bas i s  of the i r  potent i al human-heal th  impacts .  Worst-case assumpt i ons about mul t i medi a  
tra nsport (t hat l ead to est imates of exposure )  and extrapo lat ion of toxi c i ty data (that l ead to 
heal th effect s asses sment s )  ca n be u sed i n  fi rst  appl i cat ions . Materi al s judged to be of m i n i 
mal i mpact under worst -case assumpt i ons can us ual ly  b e  el imi nated from further cons i derat i on , 
and t he most i mpo rtant data needs ca n be i dent if i ed for more quant itat i ve as ses sment s of expo
sure a nd heal th effects .  The pri ori t i zed materi al s of concern can then be eval uated u s i ng more 
real i st ic  assumpti ons . Th i s  process  of rep i t it ion  and "feedback" wi th the a im  of i dent i fyi ng 
a nd order i ng substa nces of most concern al l ows for effect i ve technol ogy-control modi fi cat ions 
that focus on occupational conce rns . The assessment methodol ogy ( i l l ustrated i n  F i g s .  1 . 2  and 
1 . 3 ) provi des t he framewo rk for coal -convers ion  asses sments .  Research needs are al ready 
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appa rent , es peci al ly  those rel ated to est i mat ion  of heal t h  ri sks . Heal t h  ri sks must be es t i 
mated from exi st i ng epi demi ol o�i cal , tox i col ogi cal , and theoret i cal l y  deri ved dat a ( i . e. , the 
product of dose-res ponse model i ng ) suppl emented by s hort-term toxi c i ty data. Such su ppl emental 
data are part i cu l a rly  i mportant for the coal -convers i on program because ,  i n  many cases , process 
samp l es wi l l  be compl ex mi xtures of compounds for wh ich  few or no tox i col ogi cal data ex i st.  
With i n  t he scope of the current studi es , data shoul d be obta i ned so that t he toxi ci t i es of the 
c�npl ex mi xtures can be bracketed by the better-known tox i c i t i es of i nd i v i dual refe rence com
pounds . At thi s t i me ,  i t  i s  very d i ff i cu lt  to pred i ct whether untested compl ex mi xtures wi l l  
act i n  an add i t i ve , synerg i st i c ,  o r  even a neut ral i zi ng ( i . e. , m ixture has l es s  affect than 
e i t her component adm i n i stered i ndi v i dual l y ) manner. Therefore , it i s  i mportant to cont i nue 
stu d i es that i nvest i gate b i o l o g i cal res ponse mechani sms and al so those that i nvest i gate the 
vari ous factors deri vi ng from temporal - ,  component- and dose-affected expos ure schedul es .  
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F i g .  1 . 3 .  Heal th r i s k  ana l ys i s .  

I n  pract i ce , t he effect i ve hea l th-protect i on program must be based o n  conti nual mon i tori ng wi th 
remed i al meas ures to ensure cont i nued compl i ance with emi s s i on gui del i nes over the mechani cal 
l i fe cyc l e  of each fac i l i ty. The emi ss i on l evel cou l d be greatly affected over  t i me by 
mechani cal wear ,  proces s-stream corros ion ,  ma i ntenance techn i ques , and ret rofitted des i gn 
mod i f i cat i ons .  
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1 . 4 . 9  ynavo i dabl e adverse i mpacts 

Regard l ess of control  technol o g i e s  and impact m it i gati on tech n i ques ut i l i zed , commerc i a l i zat ion  
of the medi um-Btu gas i fi ca t i on p rogram wi l l  resu l t i n  some unavoidabl e adverse effects . 

1 . 4 . 9 . 1 Ai r 

Local i zed degradat i on of a i r  qual i ty wou l d  unavoidably occu r as a resul t of coa l devel opment 
and uti l i za t i on .  Some i ncrease in  su l fur d i ox i de ,  n i t rogen ox i des , carbon monox ide , carbon 
d iox ide ,  trace el ements , hydrocarbon s and resp i rabl e pa rticul ates wou l d  occur  i n  the v i c i n i ty of 
g a s i f ica t i on faci l i t ies  even though emi s s i on control s were emp l oyed . However , a i r  qual i ty 
s tanda rds wou l d  have to be met i n  o rder to meet permitti n g  requ i rement s , a nd appropri ate a i r  
qual i ty requ i rements , i n  effect ,  wo ul d be ma i n t a i ned .  

1 . 4 . 9 . 2  Water 

Al though l arge vol umes of water wi l l  be req u i red for other coal gas i ficat i on faci l i t i es , 
impacts from medi um-Btu gas i f icat i on p l a nts are expected to be l ess  than for other coal conver
s i on technol o g i e s .  Th i s  is primari l y  because these pl ants wi l l  be constructed to accommodate 
pre-ex i st ing  i ndus tri a l  markets ; therefore , what are usual ly  referred to as conj uncti ve devel op
ments wi l l  not occur .  Water s uppl i es s houl d be adequ ate for pl ants ea st of the Mi s s i s s i pp i  
River.  For the Ca l i forn i a  p l ants , most req u i rements can be met with  ocean water .  The pl ants i n  
the West ( North Dakota , Wyomi n g  and Col orado ) may put pressure o n  ex i st i n g  water suppl i es when 
con s i dered in the framework of the overal I synthet i c  fue l s  prog ram . Water may be phys i ca l l y  
ava i l ab l e  to appropri ate l ocat i ons  i n  the Wes t ,  but i t  may a l ready be coITTTii tted to farm or 
ranch use or  cl a imed for othe r purpose s . 30 

The water rel ated impacts of i ncreased coa l mi n i ng ( i . e . , aqu i fer d i srupti on , ac id  mi ne dra i nage ,  
etc . ) are wel l documented i n  t he  l i terature . Some degree of  impact wi l l  unavo i dab ly  occu r i n  
meet ing  coa l  requ i rements of a commerc i a l  med i um-Btu i ndu stry .  However , at the  ful l l evel of 
coITTTierc i a l i za t i on projected for 1992 , coal req u i remen ts wi l l  amount to l ess  than fi ve percent of 
domestic  product i on i n  1 9 7 9 .  Impacts to water s uppl i es and qua l i ty resu l t i n g  from prog ram rel ated 
m i n i n g  i ncreases shou l d  be m i n imal . 

Al though gasi fi ca t i on faci l i t i es wi l l  be desi gned to meet ex i st i n g  effl uent l i m i ta t i on standards , 
some water qual i ty deteri ora t i on may be unavo i dabl e .  Effl uents from al l fac i l i t i es wou l d  
ul t imate l y  reach major water courses wi th l arge capac i t i es for po l l utant d i spersion  and d i l ut i on .  

1 . 4 . 9 . 3  Soi l s  

Soi l ferti l i ty wou l d  be unavo i dab ly  decrea sed i n  many a reas a s  a resu l t  of acti v i t i es as soc i ated 
with coal gas i fication fac i l i t i e s .  Surface mi n i ng ,  fac i l i ty construct i on and sol i d  waste d i s 
posal wou l d  a l l resul t i n  d i s turbance o f  topsoi l .  Even recl amat i on acti v i t i e s  fol l owi n g  surface 
mi n i ng wi l l  resul t in soi l compact i on and  probab ly  the bury i n g  of ferti l e  so i l s .  Tox i c  materi a l s 
present i n  l ower soi l l evel s wou ld  be brought to the su rface or mi xed wi th  the so i l s .  New soi l s  
may unavo idab ly  be formed w ith  characte r i s t i c s  q u i te di fferent , and i n  many cases l es s  producti ve , 
than the ori g i na l  so i l s .  

The d i s posal  of ash  from the fac i l i t i es and m1 n 1 ng wa stes cou l d  cover l arge area s of topsoi l 
mak i n g  these a reas permanent l y  use l es s  for producti ve purpose s .  Leachi ng from d i sposal s i tes 
cou l d  a l so adverse ly  affect so i l producti v i ty .  

1 . 4 . 9 . 4  Topography 

Topography woul d be unavoi dabl y a l tered by construct i on and mi n i ng acti v i t i e s . Actual p l ant 
l ocations wou l d  be marked genera l l y  by l evel i ng of a l l topograp h i c  features . Major changes i n  
topography wou l d  accompany surface mi n i ng o f  coal , depend i n g  o n  the degree o f  rec l amati o n .  
S imi l arl y ,  underground mi ned areas coul d be adversely affected by g round subs i dence a n d  the 
creati on of spoi l p i l e s .  
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1 . 4 . 9 . 5  Fl ora and fauna 

The d i vers i ty ,  dens i ty and compos i t i on of pl ant and an ima l  spec i e s  wo u l d be unavo i dab l y a l tered 
i n  areas of mi n i n g  and constructi on of  gas i fi cat i on faci l i t i e s .  Locat ions  for the fac i l i t i e s  
wou l d have t o  b e  sel ected kee p i n g  i n  m i nd t h e  protec t i on of endangered p l ant a n d  a n i ma l  spec i e s .  
I t  shou l d  b e  anti c i pated that a l l nati ve spe c i e s  wi l l  be removed  from actual  fac i l i ty s i te s ;  
however , the s i tes o f  con stru ct i on wi l l  be rel ati vel y  sma l l and most an ima l  spec i es shou l d  be ab l e  
to re l ocate i n  adjacent areas . Ponds and streams that are removed or a l tered by m i n i n g  and 
construct i on acti v i t i e s  wi l l  unavo i da b l y  experi ence some or total spe c i e s  l os s .  I n  add i t i on , 
no i se from coal mi n i ng act i v i t i es as we l l  as construct i on and opera t i on of the ga s i fi cation  
fac i l i t i e s  cou l d  adverse l y  affect  l o ca l  spec i e s  behav i or ,  part i c u l ar ly  reproduct i on and m i grati on 
funct i ons . 

1 . 4 . 9 . 6  Soci oeconom i c  va l ues 

I ncreased coal m i n i n g  and con struct i on acti v i t i es assoc i ated wi th the gas i f i cat i on fac i l i t i es 
l ocated i n  the easte rn part of the country shou ld  res u l t i n  on ly  moderate c hanges i n  popu l at i o n  
because of t h e  l a rge pre-exi s t i n g  l abor pool s .  Impacts i n  t h e  We st a re m u c h  more d i ffi cu l t to 
pred i ct .  Those d i rect l y  re l ated to the co al  gas i fi c a t i on p l ants , as  l ocated in th i s  s tatement , 
wou l d  be expected to be m i n i mal . However , these fac i l i t i e s  represent o n l y  a smal l part of the total 
i ndustri a l  and energy re l ated growth anti c i pated i n  th i s area over the com i n g  decades . As a 
res u l t of thi s devel opment , " boom town s "  cou l d  occur and some d � sru pt i on of l oca l  l i festyl es  may 
be unavo i dab l e .  A l arge i n c rease i n  popu l a t i on woul d ,  to some deg ree , change l i v i n g  patte rns  i n  
i mpacted commun i t i es and cou l d resu l t i n  i n creased soc i a l  and economi c p rob l ems . The poten t i a l  
impacts wou l d  depend upon t h e  rel at i ve s i ze of the  exi st i ng commun i t i e s  a n d  t h e  rate o f  growth , 
the exi s t i n g  i nfrastructure , and the adequacy of advanced p l ann i ng fo r the g rowt h .  

Land u s e  patterns wo ul d b e  unavo i dab ly  a l tered because of the 
m i n i ng s i tes , waste d i s posal  s i te s ,  roads ,  ra i l road s , ut i l i ty 
assoc i ated serv i ce s .  Some of th i s  change woul d be permanent . 
recreat iona l  l ands wou l d  be removed from the i r  exi s t i n g  u ses . 
severe i n  the West than i n  the East  because of the mu ch l ower 

l an d  requ i rements for p l ant s i tes , 
and p i pe l i ne corri dors , and 

Ag r i c u l ture , graz i n g , forest  and 
These i mpacts wi l l  be much more 

l evel of e x i s t i n g  deve l o pment .  

Substances that  are harmfu l to  human hea l th cou l d be  produced i n  t he  gas i fi cat i on fac i l i t i es .  
The i mpacts of the re l ease of these substances to the env i ronment , even i n  comp l i ance w i t h  
Federal  a n d  s tate l aws , cannot b e  accuratel y p red i cted . Chron i c  human hea l th effects cou l d  be 
unavo idab l e .  

1 . 4 . 10 I rrevers i bl e  and i rretr i e vabl e commi tment of resources 

The commerc i a l i zat ion of med i um-Btu gas i fi cat i on to meet energy goa l s  for 1 992 wi l l  resu l t in  
a maj or commi tment of non -renewab l e res ources .  The pr inc i pa l  resources comm i tted wou l d  be the 
coal and water requ i red to support the i ndustry .  

1 . 4 . 1 0 . 1 Coal 

U s i n g  the representat i ve coal s sel ected for each of the postu l ated gas i fi cat i on fac i l i t i es wi l l  
resu l t  i n  an annua l  coal commi tment of approx ima te l y  34 mi l l i on tons . Assum i n g  that the fac i l 
i t i es have an a verage p l ant l i fe of 20 yea rs , the tota l commi tment of coal to the commerc i a l i 
zat ion program wou l d be approx i ma te l y  680 m i l l i on tons over the l i fe of the prog ram . Even under 
the l ow o i l  pri ce scenari o ,  the Energy In forma t i on Adm i n i stra t i on9 p roj ects an ann ua l  coal 
p roduct i on of 1 , 305 m i l l i on ton s as  earl y a s  1990 . Conse rvat i ve ly  u s i n g  t h i s  f i g u re for 1992 
wou l d mean that the annual  commi tment of coal  to the  g a s i fi cat i on program 1vou l d  be on l y  2 . 6  
percent of tota l domest i c  product i on . 

1 . 4 . 1 0 . 2  Water 

Water is  general ly  con s i dered to be a renewa b l e  resource and is  not usual l y  cons i dered to be 
i rrevers i b l y  commi tted . Howe ver , i n  wate r scarce western reg i on s ,  any substanti a l  w i thdrawal 
of water from the supp ly  systems s hou l d be regarded as  res u l t i ng in potent i a l l y  major i mpacts . 
On ly  about 50 percent of the water w ithdrawn for i n d i v i d u a l  gas i f i c at i on fac i l i t i es wi l l  be 
returned to the water courses and i ts makeup wi l l  be subs tant i a l l y  d i fferent than before i t s  
w ithdrawa l . To the extent that  water wi l I be requ i red for g a s i f i c a t i on p l ants , i t  must  be 



1-62 

regarded as unavai l abl e for other producti ve uses such as agri cul tu re , and , therefore , collllli tted 
for the l i fe of the program . Di sturbance of aqui fers coul d occur  duri ng mi n i ng and they wou l d  
be i rrevers i bl y  c hanged . The chem i cal qual i ty of  water i n  some aqui fers woul d  be i rrevers i bl y  
changed as , for exampl e ,  when freshwater beds are dewatered and l ater i nfi l trated by l ower- ly i ng 
sal i ne waters . Leachates from waste d i sposal p i l es cou l d  a l so cause i rrevers i bl e  changes to 
groundwater qual i ty.  

Dra i nage patterns woul d be changed by 111i n i n g  and con struct ion acti v i t i e s . These changes cou l d  
l ead to i rrevers i bl e  al terati on� to surface water hydrol ogy .  

1 . 4 . 10 . 3  Other resources commi tted 

Fue l s ,  el ectr i c  power , l ubri cants , expl o s i ves , mach i nery ,  structural materi a l s ,  capi tal , manpower , 
and servi ces requ i red for coal deve l o pment and construction  of the gasi fi cati on fac i l i ties  wou l d  
be i rretrievably l ost to other uses . Large amounts of  sand , g rave l , cl i nker and other aggregate 
mater ial s woul d be used i n  the construct i on of mi ne and pl ant fac i l i ties  and wou l d  not be recover
abl e .  Depos its of these mater ia l s m i ned w ith the overburden and m i xed wi th other spo i l  wou l d  a l so 
be i rretri evabl y l os t .  An i nestimabl e  amount of mi neral resources cou l d  al so be i rrevers i bl y  
corrmi tted t o  the extent that di l uti on wi th coal mi n i ng spoi l s  proh i bi ts economi c recovery . The 
operati on of the p l ants wou l d  i rrevers i bl y  consume or change the phys i cal or chem i ca l  form of 
process add i t i ves .  These woul d i nc l ude mi neral add i ti ves , chemi cal s ,  cata lysts , water treatment 
c hemi ca l s  and petrol eum products used to ma i nta i n  and operate mechan i ca l  equi pment .  

The fol l owi ng materia l s wou l d  be  collllli tted to the corranerc ia l i zation of medi um-Btu gas i f i cation 
and i rretri evabl y l ost  to other purposes . 

Materia l  or 
Resource 

Coa l * 
Water 
El ectr i c i ty 
Natural Gas 
Phosphate 
Sel exol Sol vent 
Sodi um Carbonate 
Potass i um Carbonate 
Sul furi c  Ac i d  
Causti c ( 50% NaOH ) 
Amine 
Hydrazine  
Corro s i on I n h i b i tor 
Di spersant 
Ch l ori ne 
Acti vated Carbon 
Hydrated L ime 
Pol ymer 
Phosphor ic  Ac i d  
Sul fur Rcovery 

Catalyst 
Tai l -gas Treatment 

Catalyst  
Methanati on Cata l yst 
Uni ted G3/C Cata lyst 
Uni ted C72 Catal yst 

1 . 4 . 10 . 4  Land 

Annual 
Commitment  

33 . 95 MM  tons 
32 . 04 x 1 09 gal s 
1 2 ,81 6 MW 
1 36 . 8  MM ft3 
l 08 tons 
730 . 8  tons  
1 6 ,423 . 2  tons 
81 3 . 6  ton s 
8 , 053 . 2  tons 
2 1 2 . 4  tons 
1 . 8 tons 
75 . 6  tons 
774 tons 
4 1 4  tons  
536 . 4  tons 
1 ,800 ton s 
1 62 , 648 tons 
23 .  76 ton s 
1 1 8 . 8  tons  

741 . 6  tons  

1 1 5 . 2  tons  
1 90 . 8  ton s 
1 1 4 tons 
21 9 . 6  ton s 

Cumul ati ve Commi tment 
Based on 20-Year P lant  L i fe 

679 MM tons 
640 . 8  x 1 09 gal s 
256 , 320 MW 
2 , 736 MM ft3 
2 . 1 60 tons 
1 4 , 6 1 6 tons 
328 ,464 tons 
1 6 ,272  tons 
1 6 1 , 064 tons 
4 , 248 tons 
36 tons 
1 , 51 2 tons 
1 5 , 480 tons 
8 , 280 tons 
l 0 , 728 tons 
36 , 000 tons  
3 ,252 , 960 tons 
475 . 2  tons 
2 , 376 tons 

1 4 ,832 tons 

2 , 304 tons 
3 ,81 6 tons 
2 , 880 tons 
4 , 392 tons 

A major collllli tment of l and woul d be requi red for the ful I corranerci a l i zation of medi um-Btu gas 
production . Construct ion of 36 fac i l i t i es , each requ i r i ng 134 acres wou l d  remove 4 ,824 acres 
from other product ive uses . It shoul d be noted that gas i fi cation fac i l i t ies  wou l d  most l i ke ly  
be bu i l t  i n  pre-exi sting  i ndustri al areas . 
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Land l ost to other uses during strip min i ng of coal woul d be 1 , 558 acres per year for a l l  36 
faci l i ties . Over the 20 year l i fe of the pl ants , 31 , 1 60 acres wou l d  be di sturbed due to str ip  
min ing .  Al l of  thi s l and wi l l  be subject to  recl amat ion i n  accordance w ith  Federal and state 
l eg i s l ation . 

Sol id  waste generated by the gas i ficat ion pl ants wi l l  requ i re cons iderabl e l and areas for d is
posal . I n it ia l  d isposal wi l l  occur at the pl ant s i tes but  addit ional l and may be  requi red 
eventual ly. Factors affecting the amount of land needed i ncl ude the ash  and sul fur content of 
the coal feed to each gasi fi cati on faci l i ty and the proximity of the faci l i ty to the coal source . 
I f  the p l ant i s  cl ose to the coal mining  area , some of the sol i d  waste generated cou l d  be 
returned to the mi ne . 

1 . 4 . 10. 5 Loss of biol ogical val ues 

Accompanying the l oss or a l terati on of l and  val ues woul d be a l oss  of bio l ogi cal val ues . Even 
on those areas which  are rec l aimed , i t  is doubtful that total reestabl i shment of the nat i ve 
p lant conmunity woul d be poss i bl e ,  especial ly  on severely d isturbed mined areas . Stri p min i ng 
wou l d  el imi nate a portion of thi s  l i fe support conmunity which wou l d  resu l t  i n  an i rrevers i ble  
impact on  fl ora and  fauna i n  the  area.  

Primary productiv ity wou l d  be decreased on l ands permanently  converted or ser i ous ly  di sturbed 
by mining .  Secondary productivity and  food webs would  be  di sru pted forcing changes i n  the 
reproducti ve and behavior patterns of animal s .  



1-64 

REFERENCES FOR SECT ION 1 

1 .  Counci l on Envi ronmental Qual i ty ,  _Fed. Re�i st . 43 : 55978-56007 ( Nov . 29 , 1978 ) .  

2 .  Off ice of the Wh i t e  Hou s e ,  Nat i onal Energy Pl an I I ,  May 1979 .  

3 .  U .S .  Department of  Ene rgy , Pol i cy ,  Programmi ng ,  and  F i scal Gu i dance , FY  1982- 1986 , draft 
Janua ry 30 ,  1980. 

4 .  U . S. Depa rtme nt of Energy , Energy Info rmat i o n  Admi n i s trat i o n ,  1980 .  An nual Report to 
Co ngress , 197 9 ,  Vol u111e 3. Wash i ngton , D . C. 

5 .  Mena rd , Dr.  H. W i l l i am ,  1980. Test i mony before the House Appropr i at i ons Subcommi ttee on 
Interi o r  and Rel ated Agenc i es ,  Februa ry 29 , 1980 .  

6 .  Johns o n ,  J . P . , 1976 .  "The  H igh  Cost  of  Offshore Oi l , " O i l  and Gas Energy Vol ume 73,  #1 .  
Houston , January 1976 .  

7 .  Department of  the  Navy. Department of the  Navy Energy Fact Book.  Tetra-Tec h ,  Inc . , 
Arl i ngto n ,  Vi rg i ni a ,  1 9 79 .  

8 .  

9 .  

10.  

1 1 .  

1 2 .  

1 3 .  

14 .  

1 5 .  

1 6 .  

1 7 .  

18 .  

1 9 .  

2 0. 

Crabbe , David  and Ri ch ard McBri de , Edi tors . The Worl d Energy Book.  Open Un i vers i ty 
Energy Research Grou p. The MIT  Pres s ,  Cambri dge,  Mas s .  and Londo n ,  Eng l and , 1979 .  

Chevron Research Company , Ref i n i ng and Upgradi ng of Synfuel s from Coal and Oi l Shal es by 
Advanced Catal yt ic  Proces ses , F i rs t  I nterim Report , Process i ng of Paraho Shal e Oi l ,  
F E-231 5-5 , 1978.  

U . S. Department of Energy ,  Oi l Shal e RD&D Program Management Pl a n ,  draft J une 25 ,  1979 .  

U .S .  Department of Ene rgy , Envi ronmental Devel opment Pl a n ,  Oi l Shal e ,  DOE/EDP-0051 , 
November 1979 .  

U . S. Depa rtment of  Energy , As s i s tant Secret ary for  Foss i l  Energy , Fos s i l  Energy Program 
Summary Document.  Was h i ngto n ,  D . C . , May 1 980.  

U . S .  Department of Energy ,  An alys i s  of the Market and Product Costs for Coal -Deri ved 
Hi gh-Btu Gas . DOE/FE-0 01 1 ,  Decembe r 1980. 

Booz , Al l e n  and Hami l to n ,  I nc . , 1 979 ,  Anal ys i s  of I ndustri al Markets for Low and 
Medi um-Btu Coal Gas i f i cat i on .  Bethesda,  Md . , J une 30 , 1979.  

U . S .  Energy Research and Deve l opment  Admi n i strat i on , F inal  Envi ronmenta l Imbact Statement , 
Al ternati ve Fuel s Demonstrati on Program , Vol umes 1 and 2 ,  ERDA- 1547 , Septem er 197 7 .  

Energy Res earch and Devel ompent Agency ,  Draft Coal Research , Devel opment , and 
Demonstrat i o n  Program Envi ronmental Impact Statement, ERDA-1 557D , J une 197 7 .  

The M ITRE Co rporat i on.  Envi ronmental Regul atory I ssues Affect i ng Expanded Coal Use .  
MTR-79W00234 , Novembe r 19 79 .  

U . S. Envi ronment al Protect i o n  Agency ,  Nat i o nal Pri mary and Secondary Amb i ent Ai r Qual i ty 
Standards .  40 Code of Federal Reg u l at i ons 50. 4 et seq. , J u ly  1980. 

U . S. Env ironment al Protect i o n  Agency ,  Requ i rements for Preparat i on. Adopt i on , and 
Subm i ttal of Impl ement at i on  Pl ans .  40 Code of Federal Reg u l a t i o ns 5 1 . 24 ,  J u l y  1980 .  

U . S. Water Resources Counci l , The Nat i on ' s  Water Resources : 1 9 7 5- 2000. Second Nat i onal 
Wate r As ses sment , U . S . Government Pr int i ng Off ice ,  Was h i ngton , D . C . , December 1978.  



1-65 

2 1 .  "Los Al amos Lab Says Water Sca rci ty Won ' t  H i nde r Synfue l s  i n  West . " Synfue l s , J u ly  1 1 ,  
1980. 

22. U . S .  Department of Ene rgy ,  Coal --Bitumi nous and L i gn i te i n  1976. Energy Data Report , 
Was h i ngto n , D . C . , 1978. 

2 3. U . S. Depa rtment of the I nteri or ,  Fi nal Envi ronme ntal St atement . Fede ral Coal Management 
Program. Pub l i cat ion  1972  ( 142 ) ,  Bureau of Land Managment , Was h i ngton , D . C . , Apri l 1979. 

24.  Memph i s  Li ght , Gas and Wate r D i v i s i o n ,  Foster Wheel er Ene rgy Corporat ion , I nsti tute of Ga s 
Technol ogy , and Del ta Ref i ni ng Company. Industri al Fuel Gas Demonstrat ion  Pl ant Program 
(Phase I ) .  Vol ume I I- -Commerci al P l ant Des i gn. December 1978. 

25. Bureau of the Ce ns us.  U . S .  Department of Commerce. Project i ons of the Popu l at i on of the 
Uni ted States : 1977 to 2050.  Popul at i on Estimates and P roject ions .  Current Popul at ion  
Report s ,  Seri es P-25 , No . 704. Wash i ngton , D . C . , Ju ly  1977 .  

26 .  U .S .  Department of  Commerce. County and C ity Data Book. Soc i al and Econom i c  Stat i st i cs 
Adm i n i strat i o n ,  Was h i ngto n ,  D . C . , 1972.  

2 7 .  U . S. Depa rtment of Energy , 1980 , Fos s i l  Energy Pol i cy and Strategy, FY 1982-85 (Draft) . 
Offi ce of t he Assi stant Secretary for Foss i l Energy , Was h i ngton , D . C . , Ju ly  3 0 ,  1980. 

28. J .  Dobson , Assessment of Envi ronmental Parameters of Smal l Scal e F i xed Bed Coal Gas if i ers 
as I ndustri al Fuel , ORNL/TM-7361 , to be publ i shed. 

29.  P .J .  Wal s h  et al . ,  Preope rat ional Heal t h  As sessment of a Foster-Wheel er/Stoi c  Low-Btu 
Gas i fi er, ORNL/TM report , to be publ i shed. 

30. Counc i l o n  En vi  ronmenta l Qua 1 i ty. En vi  ronmenta 1 Qual i ty - The Tenth Annua 1 Report of the 
Co unc i l  on Env i ronmental Oual i ty. December 1979;  





2 .  1 I NTRODUCTI ON 

2 .  ALTERNATI VES , INCLUDING THE PROPOSED ACTI ON 

Envi ronmental consequences of the proposed acti on and i ts al ternati ves are presented and compared 
i n  th i s  secti on . Reasonabl e a l ternati ves avai l abl e to the DOE can be grouped accord i ng  to three 
categories : to proceed wi th the proposed acti on , to mod i fy the proposed acti on , or to take no 
acti on . 

Under the a l ternati ve to proceed with the proposed acti on , i t  i s  assumed that the proj ect wi l l  
conti nue through phase I I  - f i nal  des i g n ,  procurement ,  and constructi on - as wel l as phase I I I  
operati on for 20 months . At that time , depend ing  on the success of phase I I I ,  the project cou l d  
experi ence three fate s :  conti nued operati on for a 20-year l i fetime , mothba l l i ng ,  o r  decommi ss ion
i ng .  Impacts o f  the conti nued operat ion opti on are summari zed i n  Sect .  2 . 3 . 1 . 1 ; i mpacts of 
mothbal l ing  and decommi s s i on i ng are g i ven in Sect .  2 . 3 .  1 . 2 .  

Under the mod i fied acti on al ternative ,  changes cou l d  be made to the pl ant des i gn ,  a di fferent 
s i te cou l d  be sel ected , or the acti on cou l d  be deferred . P l ant des i gn al ternati ves are di scu ssed 
i n  Sect. 2 . 3 . 2 .  1 .  Impacts of pl ant constructi on and operati on at al ternati ve s i tes are presented 
i n  comparati ve form i n  Sect .  2 . 3 . 2 . 2 . Impacts resul ti ng from a del ay of action are g i ven i n  
Sect. 2 . 3 . 2 . 3 . 

The no-action  a l ternati ve i s  di scussed i n  Sect .  2 . 3 . 3 .  

2 . 2  DESCRI PTI ON O F  THE PROPOSED ACT ION 

2 . 2 . 1 P l ant descript ion 

The demonstration  faci l i ty has been desi gned to manufacture a medi um-Btu gas ( MBG)  (300 ± 30 Btu/ 
ft3 )  from western Kentucky No. 9 coal . A port i on of the i ndustr ia l  fuel gas is further converted 
to substi tute natura l  gas ( SNG ) . A s i mpl i fied schemat ic  of the pl ant is presented i n  Fi g .  2 . 1 . 
A more detai l ed sc hematic  i s  g i ven i n  Append ix  B . 0 . 4 .  

Was hed coal [ 5  cm ( 2  i n . ) x O ]  wi l l  be del i vered to the demonstration pl ant by barge .  A�
recei ved coa l is conveyed to an acti ve storage pi l e  of 1 4-d capac i ty ,  and addi ti onal coa l i s  
transferred to a reserve pi l e  o f  u p  to 90-d capac i ty .  The coal from the acti ve pi l e  i s  crus hed , 
dr ied ,  and stored i n  a coa l storage s i l o  under a ni trogen atmosphere to prevent spontaneous 
combustion .  

Co ke i s  obta i nab le  in  the proper s i ze range of 0 . 64 cm (0 . 25 i n . ) x 0 for feed to the gas i fi e r .  
Th i s  s i ze range does not req u i re coke crush i ng .  The coke wi l l  b e  del i vered by truck and 
depos i ted in a coke rec l a imi ng area . Coke i s  dri ed and stored i n  a coke storage s i l o  that i s  
a l so ma i nta i ned under a ni trogen atmos phere . 

The coal or coke i s  l oaded i nto pres suri zed l ock  hoppers for feed i ng  to the ga s i fi er .  Coke i s  
used to preheat the gasi fier during  startu p ,  after wh i c h  coa l i s  fed to the process . 

The U-gas gas if ier  i s  a fl u i d i zed- bed un i t  that reacts coa l , steam , and oxygen to generate a gas 
conta i n i ng ma i n l y  carbon monoxide ,  carbon d i oxide , and hydrogen , w ith smal l amounts of hydrogen 
su l fi de ,  other su l fur compounds , and between 0 . 3  and 60 ppmv hydrogen cyan ide .  The ga s i fi er i s  
operated such that ash parti c l es i n  the fl u i d i zed bed wi l l  aggl omerate i nto l arger ,  dense sol ids  
that fal l out through a ventu ri in  the bottom of the bed i nto a quench bas i n  at  the bottom of 
the gas i fier .  The demonstrat ion p l ant wi l l  be equi pped wi th four gas ifi ers , three of wh i ch  wi l l  
be i n  operat ion and one on reserve.  

Entra i ned ash  and coal  fi nes are removed from the product gas by a cyc l one-type separator and by 
the gas cool i ng and scrubbi ng u n i t , wh i c h  a l so removes some HCN . The coo l ed gas i s  next com
pressed to 1 3 . 5  kg/cm2 ( 1 92 p s i g )  for del i very to the gas treatment un i t ,  fol l owed by d i str ibu
ti on to  the  i ndustri a l  fuel gas  ( I FG )  p i pe l i ne  system . 

2 - 1  
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Gas treatment i s  necessary to remove envi ronmental l y  unacceptabl e cyan ides and sul fur compounds 
from the I FG product .  The demonstration  pl ant wi l l  empl oy the Sel exol process ,  wh i c h  uses a 
proprietary sol vent to absorb sel ecti vely hydrogen su l fide , carbonyl su l f ide ,  hydrogen cyani de ,  
and some carbon d i ox ide from the fuel gas . The su l fur compounds wi l l  be recovered a s  el emental 
su l fur by further treatment in Cl aus and Beavon-Stretford u n i ts .  

The product gas wi l l  be transported by p i pe l i ne beneath Lake McKel l ar to the i ndependent I FG 
di stri bution system . Approximate ly  1 0% of the i ndustr ia l  gas wi l l  enter a cred i t  generation un i t ,  
where the gas i s  methanated to SNG ( 950 Btu/ft3 ) and i s  d i scharged to the ex i sti ng natural gas 
d i stri bution system . The credi t generation system i nc l udes compress i on ,  s h i ft convers ion , and C02 
removal by the Benfi el d process ; a z i nc oxide guard chamber ; methanation by the Conoco proces s ;  
and gas dryi ng . Credits  generated can l ater be wi thdrawn i n  the form of natural gas and adjusted 
to IFG qual i ty when the p lant i s  not produci ng suffi c i ent I FG to meet demand .  Carbon monoxi de 
content of credit  gas wi l l  be l im i ted to 0 . 1 %  by des i gn .  

Based on a coal feed rate of 31 55 tons/d ,  the demonstration p l ant has been desi gned to produce 
50 . 5  m3/s  ( 1 54 x 1 06 scfd ) of I FG ,  1 . 4 m3/ s  ( 4 . 33 x 1 06 scfd ) of SNG , and 1 00 tons/d of su l fur .  
Pr ior  to  transportation , the  su l fur by-product i s  stored as  a l i q u i d .  

The demonstration p l ant uses auxi l i ary equi pment t o  supply steam , power , oxyg;n ,  a n d  n i trogen 
requi rements of the coal gas i f i cati on and gas treatment sections of the pl ant . Other serv i ces , 
such as waste treatment and d i sposa l , feedwater treatment ,  and waste heat removal , are al so 
prov ided . 

Two coa l -fi red auxi l i ary bo i l ers together generate 9 5 , 254 kg/h ( 21 0 , 000 l b/ h )  of h i gh-pressure 
[463°C ,  63 . 3  kg/cm2 (865° F ,  900 ps i g ) ]  steam for use in back-pressure turbi nes that dri ve such 
process equ i pment as compressors and pumps .  The turbi ne exhaust steam [6 . 0  to 8 . 8  kg/cm2 (85 to 
1 25 ps i g ) ]  wi l l  be used in the gas i fi ers and for process heat requ i rements.  The bo i l ers have 
l ow-NOx burners and fl ue gas reci rcul ation . 

The demonstration pl ant oxygen and n i trogen requi rements wi l l  be met by a cryogen i c  a i r  separa
tion p l ant .  Process oxygen wi l l  be used for coal gasi fi cation [ 66 , 650 kg/h ( 1 46 , 940 l b/ h ) ]  and 
wastewater treatment [204 kg/ h (450 l b/ h ) ] .  



2-3 

Ni trogen uses i ncl ude gas treatment [674 kg/h ( 1 485 l b/h ) ] coa l prepara t i on and feed ing  
[4425 kg/h  ( 9757 l b/h ) ]  and  ( i ntermi ttent ly )  reactor purge . 

Mechan i ca l -draft evaporati ve cool i ng towers are provi ded ( see Sec t .  2 . 2 .  1 . 5 ) . 

Wastewater treatment and so l i d  waste s torage fac i l i t i e s  are di scussed i n  subsequent sect i on s .  

A p l ot p l a n  of the fac i l i ty i s  s hown i n  F i g .  2 . 2 . 

2 . 2 .  1 . 1  Water suppl y  

Raw water i s  supp l i ed by MLGW from i t s  own mai n s .  There i s  no i ntake structure . Input rate i s  
approximate l y  O .  1 m3/s ( 2 , 7 1 0 , 000 gpd ) .  

2 . 2 .  1 . 2 Wastewater treatment 

The treated wa stewater stream i s  made up of process wastewater ( 0 . 03 5  m3/s ) ( gas -scrubb i ng 
b l owdown , sour water ,  stri ppi ng condensate , and methanator condensates ) ,  coo l i n g  tower b l owdown , 
coal pi l e  runoff , ash  p i l e  runoff, process area storm dra i nage , and bo i l er-feedwater preparati on 
wastes . These streams rece i ve i nd i v i dua l l y  ta i l ored treatments before re l ease . A schemati c  
f l ow d i agram o f  the wastewater treatment system i s  g i ven i n  F i g .  2 . 3 .  Tab l e  2 . 1  g i ves the feed 
stream compos i t i on to wastewater treatment ,  and Tab l e  2 . 2  g i ves the system water ba l ance . San i 
tary sewer waste i s  processed off the s i te .  

Process wastewaters are treated for remova l o f  char fi nes and organ i c  contami nants .  Char  and 
ash fi nes i n  the gas-scrubbi ng bl owdown are removed by cl ari fi cati on and fi l trati on and sent to 
the auxi l i ary bo i l er for use as a suppl ementa l fuel . The c l ari fied bl owdown and the other 
condensates rece i ve a seri es of phys i cal , chemi cal , and b io l og i ca l  treatments cons i st i ng of 
s team stri ppi n g ,  l ime fl occu l at i on and c l a r i fi cation , recarbonat i on ,  pressure fi l trat i on , 
ozonati on and oxygenat i on ,  b i o l og ica l  pressure fi l trat ion , and two paral l e l tra i ns of acti vated 
carbon adsorpt i o n .  The redundant use of oxygenat ion and b i o l og i ca l  treatment ensures adequate 
removal of organ i c  contaminant s .  

The cool i ng tower b l owdown i s  treated in  an el ectro lyt i c  chromate-des truct uni t ,  wh i c h  converts 
chromi um and z i n c  to i nso l u b l e  hydroxi de preci pi tates . The chromate -des truct system i s  an 
el ectrochemica l  process  that operates on a cont i nuous , once-throug h bas i s ,  wi th no ho l dup or  
reacti on t ime needed beyond that  of the  el ectrochemical  ce l l  i tse l f . As  des i gned , the  system 
conta ins  three separate e l ectrochemi cal cel l s  and el ectrodes , each comp l ete wi th its  own i nstru
mentat i on ,  p i p i ng , and power suppl y .  The tota l  system is  des i gned to produce an acceptab l e  
effl uent even during  backwash ing o f  a cel l ( backwash i ng i s  accomp l i shed i n  about 1 5  m i n  once 
each day ) . Thu s ,  the des i gn of the chromate-destruct un it  i n herent ly  conta ins  a s i zab l e  degree 
of redundancy . I n  the unl i ke l y  even t that the chromate-destruct system becomes comp l ete l y  
i noperat ive , t h e  coo l i ng tower cou l d  cont i nue t o  function for peri ods o f  up t o  a few days wi th
out p l ant s hutdown by al l ow ing the concentration  cyc l e s  to bu i l d  up  to h i gher than des i gn l evel s 
and accepting  the i nc reased corro s i on rate . The cl ari fi ed b l owdown stream wi l l  be treated by 
a i r  fl otat ion for recovery of o i l and g rease i f  presen t .  

Col l ected coal p i l e  runoff from the underdra in  system above t h e  Hypa l on l i ner i s  neutral i zed , 
aerated , and c l ari fi ed to remove heavy meta l s  and to control pH and tota l suspended sol i ds 
( TSS ) .  Process area dra i nage wi l l  be col l ected for treatment by a i r  fl otati on for recovery of 
o i l  and g rease and for removal of some suspended sol ids . The s l op oi l recovered by a i r  fl ota
t i on wi l l  be so ld  to a rec l a imer.  Boi l er-feedwater preparat ion was tes wi l l  be h i gh in total 
d i ssol ved sol i ds (TDS ) but general ly  of  the same compo s i t i on as the raw water fed to the p lant . 
Th i s  stream i s  neutra l i zed before d i sposal . 

I n i t i a l  s tudies suggest that the qual i ty of the gas i fier ash l eachates ( see Append ix  C . 2 . 2 )  does 
not meet current Resource Conservation  and Recovery Act ( RCRA) cri teria (May 1 9 ,  1 980 ) for 
hazardous waste and wi l l  not req u i re treatment;  consequent l y ,  there are no cu rrent p l ans for ash  
pi l e  runoff treatment.  However , l eachates wi l l  be mon i tored prior to rel ease , and treatment wi l l  
be appl ied to the l eachates i f  necessary .  

Treated was tewater col l ects i n  a waterproof- l i ned effl uent ho l d i ng bas i n  ( s i zed for a 6-h  
detent ion  time under the  maximum treatment fl ow) prior to  d i scharg e .  Under cond i t ions  of heavy 
rai nwater runoff, a l l f l ow in exces s of the hol d i ng ba s i n  des i gn fl ow i s  di verted to the ra i n 
water storage bas i n  where i t  wi l l  b e  stored for l ater treatment . Th i s  system h a s  been desi gned 
to hand l e  fl ows rel ated to max i mum ra i nfal l s  for the area . The norma l d i scharge rate wi l l  be 
56 l i ters/s ( 887 gpm ) . Effl uent character i st ics  have been l i sted i n  Sec t .  2 . 2 . 1  . 4 .  
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Component 

Hydrogen 

Carbon monoxide 

Nitrogen 

Oxygen 

Carbon dioxide 

Hydrogen sulfide 

Sulfur dioxide 

Carbonyl sulfide 

Carbon disulfide 

Methane 

Nitrogen oxides 

Water 

Total 

2-6 

Table 2 . 1 .  Wastewater Inlet 
composition and range 

Component Concentration 
(mg/l iter) 

TDS 2000 to 3000 

TSS 200 to 300 

COD 200 to 300 

BOD, 1 00  to 200 

Oil and grease 10 to 20 

TOG 50 to 1 00 

NH, - N  20 to 30 

sew 1 0  

H,S 1 0  

Phenols 20 

c;;n- 5 

Ag 0.01 

As 0.05 

Be 0.01 

Cd 0.1 

Cr 0.1  
Hg 0.1 
N i  0.05 
Pb 1 .0 

Sb 0.1 

Se 0.2 

Tl 0.05 

Zn 0.5 

Priority organics <0.1 

pH 6 to 9 

Source: ER, Table 2-18, p. 2-69. 

Table 2.2 Normal incinerator charge and discharge streams 

Feed hopper 
vent gas 

0.0067 (53) 

0.0762 (605) 

0.2550 (2,024) 

0.0638 (506) 

0.0073 (58) 

0.41 1 3  (3,264) 

Charge streams [kg/s (lb/h)] 

C02 vent gas 

0.0026 (21)  

0.0543 (43 1 )  

0.1 882 ( 1 ,494) 

1 . 5450 (1 2,262) 

0.0144 ( 1 1 4 )  

0.0030 (24) 

1 . 8076 (14,346) 

C02 off-gas 

0.0008 (6) 

0.0021 ( 1 7 )  

3.3616 (26,679) 

0.0005 (4) 

0.0004 (3) 

0.5073 (4,026) 

3.8726 (30, 735) 

Product 
fuel gas 

0.0 1 1 5  (91)  

0.1 3 1 7  ( 1 ,045) 

0.0035 (28) 

0.1087 (863) 

0.0123 (98) 

0.2678 12, 125) 

Discharge 
flue gas 

2.3505 (1 8,655) 

0. 1 149 (912)  

5.5886 (44,354) 

0.0009 (7) 

0.0063 (50) 

0.8300 (6,587) 

8.8912 (70,565) 
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2 . 2 . l  .3  Water d i scharge faci l i ty 

Excess treated wastewater from the effl uent hol d i ng bas i n  i s  sent to the outfal l i n  the Mi s s i s s i ppi 
R i ver .  The d i scharge is through a 46-cm ( 1 8- i n . ) p i pel i ne as shown in F i g .  2 . 4 .  The output wi l l  
vary between 56 l i ters/s ( 887 gpm) and 2 1 2 l i ters/s ( 3356 gpm) , depend ing on the vol ume of storm
water runoff d i scharged . 

The wastewater p i pel i ne wi l l  be p l aced i n  a dredged trench extendi ng to a submerged outfa l l .  
The outfa l l wi l l  be l ocated 3 . 05 m ( 1 0  ft ) be l ow the l ow-water reference pl ane i n  the M iss i s s i pp i  
Ri ver and  1 5 . 2  m ( 5 0  ft )  from the  corresponding  shorel i n e .  The  waterl i ne wi l l  d i scharge i nto 
the ri ver at a downstream ang l e  of 45° . 

2 . 2 . l  . 4  Analys i s  o f  f i nal  l iqu i d  d i scharge 

The treated wastewater from the effl uent ho l d i ng bas i n  i s  d i scharged to the M i s s i s s i pp i  Ri ver at 
a pH of between 6 . 0  and 9 . 0  and a temperature of between 26 . 7°C ( summer ) and 1 8 . 3°C (wi nter ) .  

The outfa l l  stream and cr it i cal  streams with i n  the treatment p l ant wi l l  be mon i tored to ensure 
that the cond i t ions  spec i f i ed i n  the NPDES permit  are not v io l ated e i ther by equi pment ma l function 
or  operator erro r .  The concentrat ion l evel s of pol ycycl i c  aromatic  hydrocarbons ( PAHs ) in the 
waste effl uent from the pl ant are expected to be rel ative ly  l ow .  The h i g h  temperatures and h i g h  
carbon convers i ons characteri st ic  o f  the U-gas gas if ication process  m i n imize the formation of 
tars , o i l s ,  and PAH spec i es . 1  Pol ycycl i c  aromat ic  hydrocarbon l evel s in the U-gas p i l ot pl ant 
raw-gas scrubber effl uent were measured and found to be l ow .  When treated by the proposed bio
oxi dation  and  carbon method , the  PAH l evel s in  the  treated process wastewater are expected to  be 
bel ow those l evel s consi dered to be hazardous maximum acute toxi c i ty effl uents (MATE) . 2 The use 
of granu l ar acti vated carbon is widely recogni zed as an effect i ve treatment method for removing  
PAHs . Together with ozonation and  the b io log i cal  acti v i ty it  promotes on the carbon surface ,  even 
h i gher remova l s  can be expected . B i odegradation has been demonstrated to be over 80% for a number 
of PAH compounds . 3 Further detai l s  concern ing  PAH concentrations i n  process wastewater are g i ven 
i n  Appendix  B . O . l .  

The only s i gn i f icant l i qu i d  effl uent from construction acti v i t ies wi l l  be the dra i nage of dredged 
fi l l  materia l s i nto Lake Mc Kel l ar .  The 4 . 6  x 1 06 m3 ( 6  x 1 0 6 yd3 ) of fi l l  mater ia l  wi l l  cons i s t  
o f  sands from the Mi s s i s s i ppi Ri ver and are not expected to pose s i l tation probl ems . Potential  
impacts from s i l t  rel eases wi l l  be mi ti gated through the use of a settl ing  bas i n  in  the construc
t i on area . El utri ate tests performed on the M i s s i s s i pp i  Ri ver sediment ind i cate that ammonia  pres
ent in the decant water from s i te bu i l dup may exceed water qual i ty cr iteri a for water not cl ass i 
f ied for domest i c  u se but wi l l  be d i l uted to be l ow c r i teri a l evel s o n  d i scharge . Because the 
ammonia  wi l l  be rap id ly  d i l uted and degraded , i t  i s  unl i ke ly  to present a hazard to aquat ic  biota .  

2 . 2 . l . 5  P rocess cool i ng 

A mechan ical -draft evaporat i ve cool i ng tower conta i n i ng f i ve cel l s  wi l l  be used for the removal 
and d i s s i pation of 1 43 MWt/h ( 487 x 1 06 Btu/h ) of process waste heat .  The cool i n g  system wi l l  
have a c i rcul ation rate of 2 . 23 m3/s  ( 3 5 , 360 gpm) and wi l l  operate at f i ve cyc l es of concentra
tion . The makeup stream , at a rate of 0 . 072 m3/s  ( 1 1 50 gpm ) , wi l l  be suppl i ed primari l y  by the 
MLGW Davi s  pump i ng stati on .  I n  an effort to conserve c i ty water , 22 gpm of c l ean condensates from 
uti l i ti es and a i r  separation areas wi l l  enter the makeup stream. Al so , des i gn revi s i ons have 
been made wh i ch wi l l  prov i de for the recycl e  of up to 1 1 0  gpm of treated process wastewaters of 
acceptabl e qual i ty .  These streams are treated storm-water runoff , wh i ch are l ow in organ i c  
components . Once the operating resu l ts establ i sh the properties o f  pl ant wastewaters , addi t ional  
treated effl uents may supply a port ion of the cool i ng system makeu p ,  if the i r  qual i ty is  s u i tabl e ;  
comp l ete treatment for al l i norgani c/organ i c  contami nants woul d be provi ded . 

Mo i sture and dr ift emi ss ions from the cool i ng tower are descr i bed i n  Sect .  2 . 2 . l . l l .  The cool i ng 
water conta i ns add i t i ves for corros ion  i n h i bi t ion  as wel l as for al g i c i de and b ioc ide purposes . 
I ts compos i t ion  i s  

Component 
Tota l d i ssol ved sol i ds 
Tota l suspended so l i ds 
Chemica l  oxygen demand ( COD)  
Hexava l ent chromi um 
Z i nc 
Free ava i l abl e c h l ori ne 
B i oc i de ( 2 ,2-d i bromo , 

3-n i tri l opropionamide 
and res i dues ) 

Tota l organic  carbon ( TOC)  
Oi l and grease 

Concentration (mg/ l i ter) 
600 to 1 000 
1 00 to 200 
50 to 300 
5 to 1 5  
3 to 1 0  
0 to 5 

<30 

15 to 1 00 
5 to 1 5  
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Evaporati on of cool i ng water resul ts in i ncreased sol ids  content . To ma i ntai n  th i s  content at 
l evel s shown in the a bove tabl e ,  a bl owdown stream is d i rected to wastewater treatment .  

2 . 2 . 1  . 6  Coal unl oad i ng and storage system 

Barges wi l l  be unl oaded by rotary bucket equ i pment hav i ng m in imal dust emi ss ion  characteri sti cs . 
Coa l wi l l  be moved from the barge-un l oading  area to the coal storage areas by covered bel t  con
veyor .  The active storage p i l e  ( 1 4-d coal i nventory)  wi l l  occupy 0 . 6  ha (1 .4 acres ) .  The l ong
term storage pi l e  ( 30- to 90-d coa l i nventory)  wi l l  occupy 1 . 5 to  4 . 6  ha  ( 3 . 8  to  1 1  . 4  acres ) .  The 
coal storage areas wi l l  be subject to wi nd erosion  and dusting but wi l l  be contro l l ed by surfac
tants on the acti ve coal  pi l e  and a crusti ng agent on the l ong-term storage pi l e .  These areas are 
i n  the southeast corner of the pl ot pl an ( Fi g .  2 . 2 ) . 

The norma l potentia l  uncontrol l ed fug i ti ve emi ss i ons from the coa l and coke suppl y ,  handl i ng ,  
preparation , and storage system are estimated to be 1 20 tons per year of coal dust . The emp loy
ment of control tec hnol ogies  ( i ncl ud ing wet suppress i on surfactants on the l i ve coa l p i l e ,  
crusting  agents o n  the dead coal p i l e ,  fabr ic  fi l ters for s i l os ,  and covered conveyors)  i s  
expected to s ign i fi cantly reduce normal coa l dust emi ss ions .  There i s  a n  ongoi ng rev i ew of 
fug i ti ve emi ss i ons  a s  part of  the prevention  of s i gni fi cant deteri oration  (PSD )  permitt i ng pro
cedure . Because of the smal l i nventory of coke , wh i c h  wi l l  be stored in a si l o ,  the parti cul ate 
emi ss ions  from coke storage are i ns i g n i ficant .  

The  coa l storage areas wi l l  be  equi pped with  36-m i l  Hypal on l i ners , a 0 . 6-m ( 2-ft) sand  bl anket 
over the l i ners , and an underdra i n  system . The col l ected coal pi l e  runoff wi l l  be neutral i zed , 
aerated , and c l ar ifi ed to remove heavy metal s and to control pH and TSS .  

Detai l s  of the l i ner ,  underdra i n ,  and sump system are descri bed i n  Sect .  2 . 2 . 1 . 8 .  

2 . 2 . 1  . 7  Coal preparat ion fac i l i ty 

Raw coa l i s  conveyed from coal storage and i s  fed to a dryer mi l l , where the coal i s  s imul ta
neous ly  crushed a s  requ i red and is dr ied at control l ed temperature by contacti ng an a i r  and coal 
fi nes combustion gas .  Dr i ed 6-mm ( 0 . 25- i n . )  top-s i ze coal is separated in cyc l ones from the moi st 
drying  gas ,  and the coal i s  stored i n  the coal s i l o .  Fi nes from the moi st drying  gas are removed 
by pass i n g  the gas at control l ed temperature through a fi l ter , and fi l tered gas i s  recyc l ed to the 
dryer mi l l . To mai ntai n  a ba l ance on the water evaporated from the coal , a portion  of the 
recycl ed moi st gas is routed to the fl ue-gas-scru bbi ng  system in fl ue gas desul furi zati on ( FGD) 
( Sect . 2 . 2 . 1 . 1 1 ) .  Conveyors in the preparation fac i l i ty are enc l osed for l oss prevent ion .  

The coal s i l o  i s  s i zed for a surge capaci ty of 1 2  h and , l i ke the coke s i l o ,  i s  ma i n ta i ned under a 
ni trogen atmosphere to m i n imize  the poss i bi l i ty of spontaneous combust ion .  Coa l from coa l  s i l os 
i s  conveyed to the coal feedi ng system , whi ch  cons i sts of a ser i es of three consecutive  hoppers :  
( 1 ) a rece i v i ng hopper , ( 2 )  l ock hoppers , and ( 3 )  two i njection hoppers . Each of the four 
gas i fi ers has i ts own feedi n g  system . Dur i ng operat ion ,  the l ock hoppers are pressuri zed wi th 
n i trogen , and the i njecti on hoppers are pressuri zed wi th IFG .  Coke is u sed to preheat the 
gas i f i er duri ng startu p ,  after wh ich  coal is fed to the process . 

Coa l fi nes recovered i n  the dryer mi l l  fi l ter and coke fines recovered from the coke dryer exhaust 
fi l ter are used i ns i de the p l ant as fuel . These fi nes are used to suppl ement fue l  needs in e i ther 
the dryer m i l l or i n  the steam generation bo i l er of the pl ant steam generation system . Excess 
fi nes are transported to the coal s i l o  for storage.  

To m i n imi ze fugi ti ve emi ss ions , the fo l l owi ng dust co l l ection and su ppression  systems are provi ded 
i n  t h i s  part of the pl ant.  Dust  col l ection systems con s i st of fi l ters wi th an over 99% remova l 
eff ic i ency ,  fans ,  and dust p i ckup ducting i n  the coal crushi ng and drying  system as wel l as i n  
the vent systems for the dried coal and coke s i l os and the l ock hoppers .  

2 . 2 . 1  . 8  Sol i d  waste storage system 

The sol i d  wastes produced by the demonstration fac i l i ti es i ncl ude aggl omerated ash from coal 
gasi fication , fl y ash and bottom ash from steam generation , s l udge from FGD , sl udge from waste
water treatment , and spent catal ysts from various process modu les .  The pl ant wi l l  l andfi l l  only 
nonhazardous sol id  wastes on s i te .  Any hazardous wastes wi l l  be trucked off s i te wi th i n  90 d of 
generat ion , as is  requ i red by the State of Tennessee. Whi l e  on si te i n  temporary storage , the 
waste wi l l  be conta i ned in  l eak-proof tanks and hand l ed i n  accordance wi th RCRA . Th i s  waste wi l l  
be d i sposed of at an E PA-approved fac i l i ty ,  such a s  "Chemical  Waste Management of Al abama , "  
l ocated near L i v i ngston , Al abama , about 434 km (270  mi l es )  from the s i te .  Storm water fa l l i ng on 
nonhazardous sol i d  waste l andfi l l s  wi l l  be col l ected as  l eachate and moni tored and d i scharged wi th 
plant wastewater . The l eachate wi l l  be treated i n  the wastewater treatment system i f  moni tor ing 
i nd i cates i t  to be necessary. 
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I n i t ia l  stud i es [ u s i ng current RCRA cr i teri a ,  40 CFR Part 261 Subpart C (45 FR 331 2 2 ,  May 1 9 ,  
1 980 ) ]  i ndi cate that the ga s i f i er ash  i s  nonhazardous and that i ts l eachates wi l l  not req u i re 
treatment . The waste does not meet Su bpart B cri teria  to des i gnate i t  "acute" or " tox i c "  
hazardous waste ; i t  i s  not i g n i tabl e by the Envi ronmental Protection Agency ' s  ( EPA ' s )  defi n i t i on ; 
i t  i s  not corro s i ve ,  un stabl e ,  or expl o s i ve ;  and the RCRA toxi c i ty standards ( greater than 1 00 times 
the i nterim  primary dri nk i ng water standards for the cr iteria  el ements ) . are not e�ceeded . No . cur
rent pl ans exi st for ash p i l e  l eachate treatment .  However , l eachates wi l l  be moni tored and , i f  
necessary ,  routed to wastewater treatment ( see Appendi x  C . 2 . 2 ) pr ior to rel ease . Propose� tr � gger 
l evel s to i n i ti ate treatment are based on Tennessee Effl uent Sta ndards and U . S .  EPA aquati c l i fe 
water qual i ty cr iteri a ,  as fol l ows : 

Frequency parameters 

Dai l y  24-h compo s i te 

Weekly 24-h compos ite 

Monthly 24-h compo s i te 

* 

Speci es 

Mn 
Fe 

Oi l and grease 

As 
Ba 
Cd 
Cr 
Pb 
Hg 
Se 
Ag 

Organ i c  prior i ty 
po 1 1  utan ts 

Expected l eachate Tri gger l evel ,* 
gua l i t�. mg/ l i ter mg/ l i ter 

<O . l 1 0  
<0 . 07 1 0  
< 2 . 0  30 

<0 . 03 l . O 
<0 . 25 5 . 0  
< 0 . 003 0 . 01 
< 0 . 005 3 . 0  
< 0 . 01 0 . 1  
<0 . 0008 0 . 05 
< 0 . 008 0 . 01 
< 0 . 004 0 . 05 

Less than Less than EPA 
detectabl e  water qual i ty 

cr i teria  for 
aquati c  l i fe 

Al l tri gger l evel s are equi val ent to Tennessee Effl uent Standards for General 
I ndustry except as noted . 

Nonhazardous sol i d  wastes , i nc l udi ng s l udge from chromate destruct , wi l l  be d i sposed of i n  ons i te 
l andfi l l s . The waste d i sposa l area wi l l  be d i v i ded i nto a short-term , storage- l andfi l l  fac i l i ty ,  
coveri ng the fi rst  four years o f  operati on , and a l ong-term l andfi l l .  I t  i s  ant i c i pated that most 
of the nonhazardous sol i d  wastes wi l l  be commerci a l l y  val uabl e .  Therefore , it i s  l i ke ly  that 
most of th i s  waste wi l l  be sol d ,  and , consequentl y ,  there wi l l  be no need for l ong-term d i s posal 
of al l nonhazardous sol id  wastes . Shou l d  no market deve lop ,  the l ong-term l andfi l l ,  as  shown 
i n  F igs . 2 . 2  and 4 . 7 ,  can accommodate the vol ume of sol i d  waste generated over about n i ne years 
of pl ant operati on . If l andfi l l i ng of nonhazardous sol i d  wastes i s  requ i red over the l i fetime 
of the pl ant , e i ther the l ong-term d i sposal area wi l l  be enl arged or the waste wi l l  be trans
ported off s i te .  Transportation  by barge wou l d  req u i re approximate ly  one barge c l uster per 
month or 1 5  trucks per day . No offs i te ,  nonhazardous sol i d  waste d i sposal area has been 
i denti f ied .  The d i sposal areas wi l l  be enc l o sed i n  d i kes at the pl ant grade l evel of 71 m 
( 233 ft) above mean sea l evel . The bottoms of the short-term and l o ng-term l andfi l l s  wi l l  be at a 
69-m ( 227-ft ) e l evati on . The short-term l andfi l l  wi l l  be equ i pped wi th a 0 . 6-m ( 2-ft ) protect ive 
l ayer of sand , a 36-mi l Hypa l on l i ner , and a subdra i n  col l ection system . Hypa l o n ,  a syntheti c 
rubber ( c h l orosul fonated c h l ori nated pol yethyl ene)  devel oped by DuPont i n  the ea rl y 1 960s for 
speci al ty appl i cati ons , i s  the recommended l i ner materi a l  for the coal storage areas and the 
short-term ga s i fier ash  storage area . The a l ternati ves , PVC mater i al s ,  are l ess  res i stant to the 
l ow pH l eachate expected from the coal area s .  

The des i gn i nc l udes a 0 . 6-m ( 2-ft)  l ayer o f  protecti ve sand , a 36-mi l Hypa l on l i ner ,  and an under
dra i n  col l ecti on system . Buryi ng the membrane ha s numerous advantages : protection from hea t ,  
sun , a n d  mechan i cal  damage s o  that chemical  changes wou l d  occur a t  a much l ower rate , and tears i n  
t h e  l i ner wi l l  b e  effect ive ly  prec l uded . Fi na l l y ,  i f  any stress shou l d  devel op i n  the l i ner 
because of shri nkage , c hemi ca l  change ,  absorpti on , or extracti on , the l i ner wi l l  be c l amped 
between the earth on top and the earth bel ow and wi l l  therefore res i st d imens i onal c hange . 

Hypal on l i ners are pract i cal ly  impermeabl e ( l ess than 1 0- 1 2 cm/ s ) , and the expected l i fetime i s  
i n  excess of 50 years . 

The short-term l i ner area wi l l  be s l oped , with the l ow end at a 69-m ( 227 -ft ) el evation and the 
h i g h  end at a 70-m ( 229-ft) e l evati on . Leachate wi l l  f low al ong the l i ner through both the sand 
l ayer and a gravel barri er i nto the 3- by 4-m ( 1 0- by 1 2-ft) concrete sump wi th a pump i n l et at 
the 69-m ( 227-ft ) el evat ion .  Dua l 0 . 01 m3/s  ( 1 50-gpm)  pumps and 1 5-cm ( 6- i n . ) d i s charge l i nes are 
provi ded i n  the sol i d  waste storage ra i nwater sum p .  The sumps , pumps , and p i pel i nes are freeze 
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p rotected . A grati ng covers the sump . The subdra i n  system wi l l  have a separate ( tel l tal e )  sump 
so that detection  of l i ner l eaks  wi l l  be faci l i tated . A t ight  shutoff s l u i ce gate i so l ates the 
subdra i n  ( tel l tal e )  dra i n  s ump from the ma i n  ra i nwater sump . 

Deta i l s  of the ash d i sposal s ump construction are shown i n  F i g .  4 . 5 .  

The short-term l andfi l l  wi l l  a l l ow eval uation and testing  o f  the ash w ith the i ntent of marketi ng 
it commerci al l y .  

The experi ence gai ned from the operation  o f  the short-term fac i l i ty wi l l  a i d  i n  determi n i ng 
the des i gn requi rements for the l ong-term l andfi l l . The storage areas are l ocated i n  the 
northeast porti ons of the p l ot p l an ( F i g .  2 . 2 ) .  

The gas if ier  ash wi l l  be segregated from the FGD sl udg e ,  boi l er ash , and other wastes i n  the 
short-term l andfi l l .  Thi s measure wi l l  a l l ow the marketing  and sal e of the ash for construction 
or other purposes . I f  no market deve l ops for the wastes , no efforts wi l l  be made to segregate 
the wastes i n  the l ong-term l andfi l l .  

The sol i d  wastes from the demonstration faci l i ties are 

Gas i fi er aggl omerated as h ,  2 2 , 490 kg/h (49 , 583 l b/ h )  

Composi t ion 

Ash 
Water 
Carbon 
Su l fur 
Ni trogen 
Hydrogen 

Sl udge from FGD , 3479 kg/h ( 7670 l b/ h )  

Compos i tion  

CaS0 3 H20 
Na2S03 Ash 

S l udge from wastewater treatment,  453 kg/h ( 1 000 l b/ h )  

Compos it ion 

H20 
CaC0 3 Suspended sol i d s  

Sl udge from chromate destruct , 1 67 k g /h  ( 325  l b/ h )  

Composi tion 

H20 
Suspended sol i ds 
Fe ( O H ) 3 Cr (OH ) 3 Zn (OHh 

Emi s s i on 
kg/h l b/ h  

1 6 , 080 
4 , 498 
1 , 237 

360 
225 
90 

35 , 452 
9 , 91 7 
2 .  727 

793 
496 
1 98 

Emi ss ion 
kg/h l b/ h  

1 900 
1 470 

95 
1 4  

41 90 
3240 
2 1 0 

30 

Emi s s i on 
kg/ h l b/h 

31 8 
7 5  
6 1  

Emi ss ion 

700 
1 65 
1 35 

kg/h l b/ h  

1 0 3  
1 9  
1 5  
8 
2 

227 
42 
33 
1 8  
5 

Used acti vated carbon wi l l  be processed on s i te ,  i n  a furnace ,  for reuse .  Nonhazardous spent 
cata l ysts in the max imum amount of 39 . 2  tons per year wi l l  be l andfi l l ed on s i te accord i ng  to 
the resource i n puts s hown in Append i x  B . 0 . 3 .  Most of th i s  is bauxi te from Cl aus convers i on .  
The n i c kel cata lysts woul d probably warrant rec l a i mi ng (off s i te )  because of val ue .  

2 . 2 . l  . 9  Ac i d-gas removal and sul fur recovery 

Gas treatment i s  necessary to remove envi ronmental l y  unacceptabl e sulfur compounds and cyan ides 
from the gas if ier  output. The demonstration  pl ant wi l l  empl oy the Sel exol proces s ,  wh i ch uses a 
proprietary sol vent to absorb sel ecti vely hydrogen su l fide , carbonyl sul fide , HCN , and some 
carbon d i oxide  from the fuel gas . 
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The sul fur  compounds are concentrated i n  the off-gas streams of the Sel exol process and the sour
water stri pper . These ac i d-gas streams are treated i n  a Cl aus su l fur-recovery process , wh i ch 
destroys HCN and converts 96 to 97% of the gas-sul fur content of the gas to pure l i qu i d  su l fur  
at a rate of  1 00 tons/d .  Even at th i s  l evel of recovery , the  Cl aus ta i l -gas has  an unacceptabl e 
sul fur content ; the tai l -gas w i l l  therefore be treated i n  a Beavon-Stretford process wherei n  
most of the rema i n i ng hydrogen s u l f i de i s  absorbed i n  a reagent sol ution and ox i d i zed to 
el emental sul fur .  The treated ta i l -gas has l ess than 1 0  ppm hydrogen sul f i de and l ess than 
200 ppm total sul fur .  The Cl aus and Beavon-Stretford combi nati on g i ves an overal l s u l fur  
recovery of over 99 . 95% .  The  composi tion  of the  treated ta i l -gas i s  g i ven in  Sect .  2 . 2 . l  . 1 1 .  
I ts C02 content i s  h i gh enough that a vent gas heater i s  provi ded to g i ve adequate p l ume ri se 
for d i spers ion  of res i dual gaseous po l l utants . 

The vent-gas outl et i s  conti nuous l y  anal yzed for H2S to detect any ma l function i n  the envi ron
mental control equi pment .  Any excessi ve concentrations are immedi atel y  brought t o  the operator ' s  
attention to be corrected . 

2 . 2 . l  . 1 0  Fl are system 

The smokel ess p l ant fl are operates on a p i l ot conti nuously fi red by natural gas .  Vents and 
safety val ves i n  the various process un i ts are p i ped i nto the fl are . The fl are w i l l  be used for 
d i sposal of off-spec i fi cation gases generated duri ng startu p ,  shutdown , and abnormal operati ng 
sequences . The fl are i ncorporates best ava i l abl e des i gn features for safety and publ i c  hea l th 
protecti on : 

l .  a conti nuous fl ame mon i tor w i th a l arm , 

2 .  remotel y  operated fl ame i gn i tors to al l ow for q u i c k  i gn i ti on i n  the event the p i l ot 
i s  exti ngui s hed , 

3 .  mu l ti p l e  p i l ots to i ncrease i gn i t i on probabi l i ty ,  and 

4. a fl ame stabi l i ty retent ion ri ng to i nh i b i t  bl owoff. 

The fl are hand l es 2 1  m3/s  ( 45 , 000 scfm) of gas i f i er product gas duri ng temporary operati ng con
d i ti ons ( s tartup and shutdown of a gasi f ier ) . I t  al so hand l es 71 m 3/ s  ( 1 50 , 000 scfm) of product 
gas i f  di vers ion  of product from the p i pel i ne i s  necessary because of the i nabi l i ty of the p i pe
l i ne to accept the gas .  

See Appendi x  B . 0 . 2  for source parameters of  the fl are . 

Control l ed combustor 

The control l ed combustor system prov i des for the rout i ne i nc i neration  of combust i bl e vapors and 
gases duri ng peri ods of normal pl ant operation and under temporary operati ng cond i ti ons . In the 
control l ed combustor,  various sel ected gas streams conta i n i ng atmosphere- pol l ut ing  contam i nants 
( e . g . , su l fur  compounds , carbon monoxi de ,  combusti bl e hydrocarbons ,  and ammoni a )  are destroyed . 
Because control l ed combusti on i s  al so requ i red duri ng operati ng u psets or duri ng i ntermi ttent 
d i scharges , some add i ti onal streams are d i rected to the control l ed combustor .  

The  control l ed combustor system prov i des a means of  destroyi ng trace hydrocarbons ,  combusti ng 
carbon monox ide ,  and converti ng su l fur compounds i nto su l fur d i ox i de i n  vari ous process  vent 
gases . The control l ed combustor is des i gned so that the vent-gas is contacted w ith an excess 
amount of a i r  at a m i n i mum res i dence t ime of l s and produces an 81 5°C ( 1 500° F )  m i n imum fl ue 
gas temperature before a i r  preheat .  A h i gh deg ree of turbu l ence i s  prov i ded to ensure the 
thorough m ix i ng of combusti bl es w i th oxygen . 

The hea� ava i l ab l e  from the combusti on of wastes i s  not a l ways suffi c i ent to make the control l ed 
co�bust ion proce�s . sel f-supporti ng .  Product I FG i s  normal l y  bu rned as requ i red to make the oper
ati on se� f-susta i n� ng . The maximum requi red I FG feed rate i s  0 . 268 kg/ s ( 21 25 l b/ h )  correspond i ng 
to a max im�m heat i nput �ate of 2 5 . 6  MW (87 . 5  x 1 06 Btu/h ) .  The normal heat i n put rate i s  7 . 5  MW 
( 25 . 7  x 1 0  Btu/ h ) . Duri ng startup and emergency operations , natural gas supp l i es the necessary 
fuel val ue .  

The  pri mary a i r needed to  combust the fuel gas  i s  preheated i n  a heat exchanger by u s i ng the 
contro l l ed com�ustor fl ue gas as the heati ng med i um .  Secondary a i r needed for the combusti on of 
the of'.-gases i � �l so preheat:d i n  a s i mi l ar fash ion .  Quench a i r  enters the control l ed combustor 
at am� i ent condi ti �ns a� r:qui red �o ma i nta i n  the combustor fl ue gas temperature at or bel ow 980°C 
( 1 800 F ) . Combusti on a i r i s  suppl i ed by a motor-dri ven b l ower ( i nc l uded in the control l ed com
bustor package) for al l requi rements i ncl uding primary ,  secondary , and quench a i r .  
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After heat exchange w ith the combustion a i r , the fl ue gases are mi xed wi th the moi s t  fl ue gases 
at about 54°C ( l 30° F )  from FGD and are di spersed to the amb ient atmosphere through the stack .  
To  mai nta i n  good d i spers ion  of the  stack effl uents , under a l l atmospher i c  cond i t i ons , a m in imum 
effl uent temperature of 1 2 1 °C ( 250° F )  i s  necessary .  The control l ed combustor operates contin
uous l y ,  and  i ts fl ue gas  suppl ies  th i s  heat under a l l operati ng cond i ti ons . 

Streams normal ly  routed to the control l ed combustor during pl ant operation i ncl ude 

• Off-gas from the credi t  generation Benf ie l d un i t .  The process  bas i ca l l y  removes carbon 
d i ox i de and the bul k of the s u l fur compounds present in the product gas feed stream. 
The off-gas i s  r i ch i n  carbon d ioxide and water vapor , w ith res i dual amounts of hydrogen 
su l f ide present .  

• Vent gas  from the  feed l ock  hoppers i n  coal preparation and feedi ng feeds the control l ed 
combustor on regul ar cyc l e s .  The hoppers are pressuri zed wi th a comb i nation o f  product 
gas and n i trogen . A port ion of th i s  gas is sent to the control l ed combustor during  l oading  
of the  coal feed .  

• Carbon d iox ide-rich  vent-gas from gas  treatment ,  produced from the  two-stage Sel exol process . 
T h i s  gas , conta i n i n g  carbon monoxide and traces of reduced sul fur compounds , i s  continuously 
fed to the control l ed combustor . 

Streams di scharged to the control l ed combustor during temporary operating  condi tions i ncl ude 

• An emergency l oad from su l fur recovery , wh i ch is combusted i n  the control l ed combustor 
during  upset condi tions when the su l fur recovery system cannot accept feed . T h i s  vent-gas 
stream is r i ch  in hydrogen s u l fi de ,  carbonyl sul f ide , and aTTilloni a .  I nc i neration o f  sul fur 
recovery feed is restricted to 0 . 5  h or l ess . Longer periods of time ( up to 3 h )  wi l l  be 
handl ed by fl aring  gasifier  output . 

• Gas from emergency cond it ion tai l -gas treatment ,  wh i ch wi l l  be vented i f  the Beavon package 
i s  shut  down . T h i s  vent-gas stream is r i ch  i n  carbon d i oxide ,  n i trogen , and water . 

• I f  the fi nes recycl e  to the gasifier  i s  not operati ng , a vent stream conta i n i n g  carbon mon
oxide as the maj or pol l utant wi l l  be sent to the control l ed combustor from coal gas i fi cati on . 

2 . 2 .  l .  1 1  Analys i s  of a i r  emi ss ion  sources 

Normal operati ons 

Atmospher i c  emi s s i ons from normal operations i nc l ude the fol l owing sources : 

• dust l osses from coal supply and preparati on , 
• treated su l fur-recovery tai l -gas , 
• p l ant fl are p i l ot combustion gas , 
• scrubbed boi l er fl ue gas , i nc l uding control l ed combustor  off-gas , and 
• cool i ng tower evaporation and dri ft .  

Coal wi l l  b e  moved from the barge unl oading  area to the coal storage areas by covered conveyor .  
The storage areas wi l l  b e  s ubject t o  wi nd eros ion and dusti n g .  

The normal potentia l  uncontrol l ed fug i t i ve emi ss ions  from the coal and coke suppl y ,  handl i n g ,  
preparation , and storage system are estimated to be 1 20 tons per year o f  coal dust .  The empl oy
ment of control technol ogies  ( i nc l uding  wet suppress i on surfactants on the l i ve coal p i l e ,  crust
i n g  agents on the dead coal p i l e , fabr i c  f i l ters for s i l os ,  and covered conveyors ) i s  expected to 
control normal coal dust emi s s i ons . Because of the smal l i nventory of coke mai ntai ned at the s i te 
and stored i n  a s i l o ,  the parti cul ate emi ss ions from coke storage are i n s i gn i f i cant.  

Treated ta i l -gas from the Stretford su l fur recovery process has  l ess  than 1 0  ppm hydrogen s u l f i de 
and l ess  than 200 ppm tota l s u l fu r ,  representi ng best ava i l abl e control technol ogy ( BACT ) for th i s  
appl i cation . The  emi ss ions of the  treated tai l -gas stream are 

Component 
Emi s s i on 

kg/ h  

0 . 23 
0 . 91 
0 . 05 
9 . 1 
5 . 9  

2 3 , 926 

l b/h 

0 . 5  
2 
0 . 1  

20 
1 3  

52 , 7 1 0  
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The control l ed combustor system accommodates the l ock- hopper vent gases , the C02 vent gas from 
gas treatment ,  and the C02 off-gas from cred i t  generati on .  

The  heat ava i l abl e from the  control l ed combustion process i s  not  suffi c i ent to  make the  process 
sel f-supporti ng . As is descri bed in Sect. 2 . 2 . 1 . 1 0 ,  product fuel gas is normal l y  burned at the 
rate of 0 . 268 kg/s ( 2 1 25 l b/ h )  (Tab l e  2 . 2 )  to make the process se lf-susta i n i n g .  

T h e  fl ue gases from the control l ed combustor are mi xed wi th the fl ue gases from the FGD uni t .  The 
combi ned fl ue gases are then d i spersed to the ambi ent atmosphere by means of a stac k .  To mai ntai n 
good d i spers i on of the stack effl uents , a mi n imum effl uent temperature of 1 2 1 °C ( 250° F )  i s  nec
essary .  The control l ed combustor fl ue gas suppl i es th i s  heat under al l operati ng cond i ti ons . 

Duri ng norma l operations , the pl ant fl are operates on a p i l ot conti nuous ly  fi red by natural gas . 
Under these condi tions , the emi ss i on of su l fur d i ox ide ,  carbon monoxi de , n i trogen oxi des , hydro
carbons , and part icu l ates are each under 0 . 0045 kg/ h ( 0 . 01 l b/h ) .  The fl are recei ves the d i s 
charge from vents and safety val ves i n  the various process un its . A s  di scussed i n  Sect .  2 . 2 . 1 . 1 0 ,  
the fl are wi l l  be used for d i sposal of off-spec i f i cation gases generated duri ng startup , shutdown , 
and abnormal operating  sequences . The fl are wi l l  combust these gases with  an eff ic i ency of over 
99% . 

I f  uncontrol l ed ,  the auxi l i ary coal -fi red bo i l ers woul d emi t  l arge quant i t i es of parti cul ates and 
su l fur d i ox ide .  The demonstration p l ant wi l l  feature e i ther a fabri c fi l ter baghouse or an 
e l ectrostati c prec i p i tator to remove 99 . 4% of the fly ash from the fl ue gas . Current pl ans cal l 
for the parti cul ate-free fl ue gas to be treated for sul fur d i ox i de removal by e i ther the Food 
Mach i nery Corporation ( FMC) doubl e-al kal i process or the Chiyoda Thoroughbred process . N i nety 
percent of the su l fur d i ox ide i s  removed by ei ther of these processes . Boi l ers wi l l  be des ign  
guaranteed at <0 . 29 kg ( 0 . 63 l b ) NOx per  1 09 J ( 1 06 Btu ) i nput , wh i ch i s  bel ow the  Tennessee NSPS 
of 0 . 32 kg ( 0 . 7  l b ) for NOx per 1 09 J ( 1 06 Btu ) . The maxi mum atmospher ic  emi ss ions from the FGD 
u n i t  combi ned wi th the vent gases from the control l ed combustor are 

Emi s s i on 
Com12onent g/ s l b/h 

S02 37 . 2  295 
NOx 58 . 0  460 
co 3 . 4  27 
Particu l ates 4 . 4  3 5  
Hydrocarbons (as CH4 ) 0 . 8  6 
C02 3 1  , 250 248 , 080 
Bal ance ( N2 , HzO , 02 )  61 ' 1 1 0  484 , 665  

The  cool i ng tower wi l l  be  a source of water vapor and  dr ift particu l ates . The  evaporation  rate 
wi l l  be 208 , 400 kg/ h ,  or 57 . 4  l i ters/ s ( 459 , 500 l b/ h ,  or 9 1 8  gpm) . The dr ift l oss wi l l  be approxi 
mately  0 . 05% o f  the c i rc u l at ing  water fl ow ,  o r  l . l  l i ters/ s ( 1 7 . 7  gpm) . Drift consi sts of drop
l ets of coo l i ng water that are entra i ned in the cool i ng tower exhaust . Therefore , the dr ift wi l l  
have the same compos i ti on as the c i rcul ating water as g i ven i n  Sect .  2 . 2 .  1 . 5 .  

The total a i r  emi ss ions are summari zed bel ow. 

Emi s s i on 
Com12onent kg/s l b/ h 

S02 0 . 0372 295 
NOx as N02 0 . 0596 473 
co 0 . 0059 47 
Particu l ates 0 . 0044 35 
Hydrocarbons ( as  CH4 ) 0 . 0007 6 
NH 3 0 . 0001 l 
cos 0 . 0003 2 
HCN Negl i g i bl e 
CS2 0 . 00001 0 . 1  
H2S 0 . 00006 0 . 5  

Effl uents from construction 

Construction  acti v i t i es have the potenti a l  for affecting  ai r qual i ty i n  the immediate v i c i n i ty 
of the proposed s i te .  Atmospher ic  emi s s i ons i nc l ude ( l ) fug i ti ve dust and part icu l ates from 
stag i ng and construction acti vi ties and ( 2 )  hydrocarbons , oxi des of n i trogen , and carbon mon
oxi de from veh i cu l a r  traffi c .  The expected maxi mum emi ss ions based on the th i rd edi tion  of 
AP-42 from the operation of heavy equi pment and veh i c l es are 
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Component 

N i trogen oxi des ( NOx ) 
Carbon monoxi de ( CO )  
Hydroca rbons 
Exhaust parti cul ates 

Effl uents from temporary operati ng condi t ions 

Emi s s i on rate 
kg/ s (tons per year) 

54 . 1  
1 1 . 0  
2 . 7  
2 . 2  

( 2 1 4 .  7 )  
( 43 .  7 )  
( 1 0 .  7 )  

( 8 . 9 )  

The primary source o f  pol l utant emi ss ions wi l l  be the products of combustion (S02 , N02 , and 
parti cul ates) resu l t i ng from the fl aring  of process gases . Emi ss ions duri ng abno rmal operati ng 
cond it ions are summari zed bel ow . 

Effl uent from startup of gas i f i er 

Effl uent from shutdown of gas i f ier  

Di vers i on of gas  from p i pel i ne 

Startup/s hutdown of su l fur-recovery u n i t  

Emi ss ion 

21 . 2  m3/s  (45 , 000 scfm) to fl are 
( off-speci fi cation product gas )  

2 1  . 2  m3/s  (45 , 000 scfm) to fl are 
( product gas )  

70 . 8  m3/ s  ( 1 50 , 000 scfm) to fl are 

2 . 9  m3/ s  ( 6200 scfm) to control l ed 
combu stor 

The emi ss ion  rates of NOx and part i cul ates are dependent on the gas compos it1on and operati ng 
condi tions of the fl are and cannot be pred i cted from currently ava i l abl e des i gn i nformati on . 
Su l fur d i ox ide emi s s i ons wi l l  be l ess  than 2 . 2  kg/s ( 4 . 9  l b/ s ) ,  corresponding  to the rel ease of 
a l l  the s u l fur in the gas i f i er feed . Th i s va l ue is extremely  conservat i ve .  Hydrocarbon emi ss ions  
wi l l  be  l im ited to 6 . 75 kg/ h ( 1 5  l b/ h )  duri ng su l fur  recovery u n i t  emergenc ies , a nd  the des i gn 
max imum emi ss ion  rate i s  9 . 0  kg/h ( 20 l b/ h ) . Emi ss ions from startup operations are m in i mi zed by a 
phased startup sequence for each gas i fi er .  Thi s i nc l udes a refractory heatup period under 
oxi d i z i n g  condi tions fi r ing natural gas-a i r ,  fo l l owed by l ow-sul fur ( 0 . 8% S) coke heating and 
combustion , aga i n  under oxi d i z i ng condi t ions and u s i ng l ow-vol ati l e  fuel . Fl ue gas parti cul ate 
removal occurs at 1 2 1 °C ( 250° F )  prior  to fl ari n g .  After ach iev ing  1 024°C ( 1 875° F )  in the 
gas i fi e r ,  gas i f i cation reactions on coke begi n .  Emi ss ion  hazards of organometa 1 1 i c s  and PAH are 
thereby avo ided . Once temperature and pressure are su itabl e for operat ing  downstream s u l fur  
removal equ i pment ,  gas i f i cation on coal begi n s . 4 

Cata lyst decomm i s s i on i ng and repl acement i s  done at i nterval s of three to fi ve years and does not 
g i ve emi s s i on i ncreases of any pol l utants . N i trogen purg i ng  is used on Cl aus/Beavon catal ysts to 
remove H2S , wh i c h  i s  fed to the control l ed combustor .  N2 purg ing  i s  used on cred it  generation  
catal ysts to sweep combustib l e vapors wh i ch are fed to the fl are .  

During  the l i fe of the pl ant , i t  i s  possi b l e . that process heat exchangers may fai l  and al l ow gases 
conta i n i ng carbon monoxi de and hydrogen s u l f ide to enter tre cool i ng water .  As part of normal 
des i gn procedu res , however , eac h  exchanger is i nd i v i dua l l y  desi gned with materi a l s of construction 
and corros ion al l owances . Add i t iona l l y ,  regul arly schedul ed mai ntenance procedu res wi l l  be per
fo rmed and parts repl aced as needed to prevent such a fa i l ure .  Fi nal l y ,  gas-mon i tor ing  probes at 
the cool ing  tower i tsel f wi l l  provide a fast and effective detection  backup i n  the unl i ke ly  event 
a fa i l ure shou l d  occur.  In that event ,  the affected exchanger wi 1 1  be i sol ated and bypassed . If  
the  faul ty heat exchanger cannot be  i so lated , major l eaks wou l d  requ i re pl ant shutdown . 

2 . 2 . 1 . 1 2  Barge fac i l i ty 

Coa l wi l l  be del i vered to the p l ant by 1 500-ton barges . 

Dock i ng fac i l i t i es on the south s i de of the p l ant ( see F i g .  2 . 2 )  are s i zed to handl e c l usters of 
9 or 1 6  coa l barges at one t ime .  The fac i l i t i es i nc l ude a string of doc k/mooring  cel l s  fabr icated 
from i nterl ocki ng steel sheet p i l i n g ,  each cel l f i l l ed w ith ri ver-run sand and gravel and capped 
by a 30-cm-th i ck  ( 1 2- i n . )  rei nforced concrete s l ab .  

Fac i l i t i es to un l oad i nd i v i dual  coal barges are l ocated at  the mi dway po i nt i n  the mooring  cel l 
l i ne and are access i bl e  from shore v i a  trestl e roadway . Fugi t i ve emi ss ions of dust wi l l  be con
trol l ed through the appl i cation of a foam-type chem ical  surfactant at the barge unl oader. 
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2 . 2 . l  . 1 3  Conveyors 

W i t h i n  the p l ant , coal wi l l  move on covered bel t conveyors from the barge-un l oad i ng  area on the 
south s i de of the p l ant through the samp l i ng station to the l i ve storage pi l e  and on to the 
coal preparation area . Coke used in the pl ant wi l l  be del i vered by truc k .  The al i gnment i s  shown 
i n  F i g .  2 . 2 .  

To m i n imi ze fugi t ive emi ss i on s ,  al l coal and coke conveyor systems wi l l  be parti al l y  encl osed by 
top and s i de cover i ngs , u s i ng hoods that extend down to the conveyor supports . Al l transfer 
po i nts are encl osed w ith pl atework . Dec k p l ates are used between the carrying  and return runs of 
the bel t , and wind guards are provi ded for conveyors l ocated outs i de . 5 

2 . 2 . l  . 1 4  Transmi ss ion  l i nes 

El ectri c  power wi l l  be prov ided by MLGW . An overhead 1 61 - kV transmi s s i on l i ne wi l l  be constructed 
to accommodate the expected demand of 45 MW during  operation . The transmi ss ion  l i ne wi l l  extend 
a l ong the access road from the Al l en Generating  P l ant .  Tel ephone l i nes wi l l  fo l l ow the same route . 

2 . 2 . 1 . 1 5  Product storage 

No l i qu id  hydrocarbon products are produced at the MLGW proj ect.  Gaseous products are d i spatched 
through p i pel i nes . L i qu i d  su l fur by-product is shi pped out by tank truck .  Storage for su l fur i s  
provi ded o n  s i te for 1 5  d a t  1 00 tons/d .  Standard commerci a l  systems (as  recommended by the 
Su l fur Insti tute) for prevention  of the l oss of su l fur wi l l  be used . 

2 . 2 . l  . 1 6  P i pel i nes and r ights-of-way 

The product I FG wi l l  be transported by p i pel i ne  beneath Lake McKel l a r  to the i ndependent I FG 
d i stri bution system . About 1 0% of the I FG i s  methanated on s i te to form SNG and i s  d i scharged to 
the ex i st ing  natural gas d i stri bution system. 

The product rates are 

I ndustri al  fuel gas 
Substi tute natural gas 

50 . 5  m3/s  
1 . 4 m3/s  

( 1 54 x 106  scfd ) 
( 4 . 30 x 1 06 scfd ) 

Water wi l l  be suppl ied to the demonstration pl ant from the Memph i s  mun i c i pa l  water supply system .  
Two p i pel i nes are proposed , w ith i ndependent capac i t i es to supply 0 . 1 75 x 1 0 6  m3/s ( 4  x 1 06 gpd ) 
from the exi sti ng di stribution system . A 41 -cm-diam ( 1 6- i n . )  p i pel i ne wi l l  supply a maxi mum f low 
of 233 l i ters/ s (3700 gpm)  from a connection to the ex i sti ng d i stri bution system at Presi dents 
I s l an d ,  whereas the other 41 -cm-di am ( 1 6- i n . )  p i pel i ne wi l l  supply a maxi mum fl ow of 1 39 l i ters/s 
(2200 gpm) from a connection  at the Al l en Generati ng P l ant.  

A 20-cm-d iam (8- i n . )  sani tary sewer p i pel i ne wi l l  extend to the T .  E .  Maxson Wastewater Treatment 
Fac i l i ty .  Process wastewaters and ra i nfal l runoff from process areas wi l l  b e  treated and d i s
charged v i a  a 46-cm-di am ( 1 8- i n . )  p i pe l i ne i nto the M i s s i ss i pp i  R iver . The wastewater p i pel i ne 
wi l l  be p l aced i n  a dredged trench and wi l l  extend to a submerged outfal l .  

A 41 -cm-d i am ( 1 6- i n . ) p i pel i ne wi l l  be constructed to supply SNG to the ex i st ing  MLGW system. 
The p i pel i ne wi l l  be buried a m i n imum of l . 06 m ( 3 . 5 ft) underground . 

At present , the d i stri bution system for the I FG product has not been final i zed . The conceptual 
d i stri bution system i s  39 km ( 24 mi l es )  and extends across Lake McKel l ar to Channel Avenue on 
Presi dents I s l and . C l ass  M p i p i ng  wi l l  be used for maximum rel iab i l i ty and i ntegri ty .  

Cross i ng Lake McKel l ar wi l l  requ i re dredg ing  a l ength of about 2 70  m ( 885 ft) . I n  the navi gati on 
c hannel , the tops of the p i pes wi l l  be at l east 6 m ( 20 ft ) bel ow the l ow-water reference p l ane . 
Both the water supply and I FG p i pel i ne wi l l  be constructed i n  the same t ime peri od and l o cated 
i n  a common r i ght-of-way . Submerged l engths wi l l  be anchored w ith concrete wei ghts to avoi d  
obstruction o f  ri ver traffi c .  Construction of the p i pel i nes wi l l  conform to dredg i ng requ i re
ments of the U . S .  Army Corps of Eng ineers . The actual submerged l ength of p i pel i nes wi l l  be 
determi ned in conjunction w i th these requi rements .  

Access to  the s i te wi l l  be  made a l ong a publ i c  road , 9 m ( 30 ft )  i n  wi dth , to  be  constructed 
west of the Al l en Generating  P l ant .  The access road wi l l  curve north at the T. E. Maxson Waste
water Treatment Faci l i ty d i s charge channel and extend north al ong the western boundary of the 
s i te .  The access road wi l l  prov i de rout ing for the power and tel ephone l i nes and the natural 
gas , water , and sewer p i pel i nes . 
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A rai l road spur u p  to 305 m ( 1 000 ft ) l ong i s  contempl ated a l ong the exi sting l evee to enabl e  
off- l oadi n g  o f  equ i pment duri ng construction . Thi s spur woul d connect to the exi sting spur that 
servi ces the Maxson fac i l i ty .  Serv ice of the ra i l  spur wi l l  be di sconti nued after constructi on . 

2 . 2 .  1 . 1 7  Po l l ution contro l duri ng constructidn 

Drai nage of dredged fi l l  material  ( Sect .  4 . 1 . 6 .  1 )  and rainfal l erosion i nto Lake McKel l ar wi l l  
be mi ti gated by use o f  a settl i ng bas i n  i n  the construction area . About 4 . 6  x 1 06 m3 ( 6  x 1 06 yd3 )  
of sandy fi l l  materi a l  i s  i nvol ved . 

Al l construction debr i s  wi l l  be removed by truck to a commercial  sani tary l andfi l l .  

Po rtabl e to i l ets for the work force wi l l  be emptied by pumper tank truck and di scharged to the 
c i ty sewage treatment system . 

To the maximum extent pract ical , wood from s i te clearing wi l l  be sold or chi pped and then sol d 
rather than burned . 

Water spray wi l l  be used for fug i t i ve dust control on roadways prior to paving .  Grass seeding 
wi l l  be used on open areas . 

On s i te topsoi l  wi l l  be rec l a imed prior to fi l l i ng the s ite with dredged material . 

Construction heat ing  wi l l  u se propane-fi red equi pment ,  with minimal impact.  

2 . 2 . l  . 1 8  Hazards i denti fication 

The process used to i dent i fy the hazards i n the proposed faci l i ty was to exami ne the project 
l i terature and to di scuss w i th the proj ect des i gn team thei r des i gn phi l osophy , the des ign 
cri teri a ,  and measures taken to dea l wi th hazards . I t  i s  recogni zed that such a faci l i ty wi l l  
i n herently conta i n  many normal i ndustri a l hazards ; because of thei r number,  careful attention 
must be g i ven duri ng the des i gn phase to ensure that reasonabl e protection is afforded ons ite 
personnel . Th i s  survey has not focused on the normal or usual i ndustri al hazards ; rather, an 
attempt has been made to i dent ify hazards whose potenti a l effect or l i kel i hood of occurrence 
i s  greater than usual . 

At an early stage i n  the evol ution  of a faci l i ty design ,  i t  i s  not possi b l e  to predict accurately 
the l i ke l i hood of occurrence of an acci dent . Identi fi cation of and subsequent des i gn attention 
to a potent ia l  acci dent s hou l d  mi ti gate agai nst occurrence . Further ,  corrective actions taken 
duri ng the startup phase of a program wi l l  genera l ly  si gni ficantly reduce the l i kel i hood of 
acci dents . Tabl e 2 . 3  i nd i cates the type of acci dents consi dered and the general cl asses of 
causes that mi ght preci pi tate such accidents .  

Table 2.3 Cause a nd  accident codes 

Code 

2 

3 

Cause 

Process boundary breach due to normal 
pressure-temperature stresses, erosion, 
corrosion 

Process boundary breach due to abnormal 
process conditions (process upsets, 
operator error) 

Equipment malfunction (excessive wear, 
improper installation, maintenance, 
ignition sources, etc.) 

4 External loadings (onsite or offsite 
vehicles, missiles from in-plant 
accidents, etc.) 

Code 

2 

3 

Accident 

Explosion 

Fire 

Hazardous material release 

Tabl e 2 . 4  s ummari zes qual i tati vel y  the hazards i denti fication effort , on a pl ant area bas i s ,  
o f  the events consi dered i n  each pl ant section .  However ,  the surrrnation presents considerations 
at the component l evel . At the component l evel , the design  condi tions are nominal , and the 
i n tention i s  to des i gn to national concensus standards (ASME , for i nstance ) .  On a broad bas i s ,  



Plant section 

3 1 0  

Air Separation 

390 
Tail Gas Treating 

460 

Flare 

430 

Utility Area 
1 .  Incineration 

2. Steam generation 

3. Raw water storage 

4. BFW treatment 

5. Stack gas cleanup 

220 

Credit Generation 

2 - 1 8  

Table 2.4 I nitial hazards survey, M LGW gasification project 

Cause/accidenf 

1/2, 2/2, 3/2 

1 / 1 ,  2/1, 3/1 

a. 1 -+  4/2 

b. 1 -+  4/1,3 

1 -+ 4/1 -+ 3  

1 .  3/1-3 

2. 1 .... 3/1,2 

3. No significant 

accidents postulated 

4. 1 .... 3/1-3 

5. 3/3 

a. 1,4/1 -+ 3 

b. 3/2 

Effect 

Fires are possible, but their 

magnitude is not expected to be 

significant 

a. Local fires 

b. Significant quantities released 
probably would not occur with 
a major rupture of the process 
boundary. Numerous hazardous 
materials involved. See process 

description for magnitudes 

Fires or explosions Would have 

local effect only. Direct or in· 
direct release of flammable, 

toxic, and explosive gases. 
Quantity of such release not de

termined but can be minim ized 

bv prompt operator ai::tion 

1. Loss of flame or other mal
functions could lead to an 
explosion and/or release 

gases to atmosphere 

2. Explosion and fire with onsite 
effects 

4. Potential for the release of 

high-pressure fluids, several 

hundred (about 300) gallons 

of toxic and explosive ma
terials (hydrazine, amine) 

5. Release of uncleaned gas to 
the environment 

a. Potential to release all con

tents of this plant section, 

plus inputs to this plant 
section for several minutes 

b. Local fires 

Likelihood 

Low 

Low 

a. Low 

b. Low 

Low 

1. Low 

2. Low 

4. Low 

5. Low 

a. Low 

Remarks 

This is a conventional air separation plant. 

Maximum storage capacity is 1 2-h supply. 

Maximum pressure is a nominal 1 25 psig 

Secondary fires are possible. A 1 25-psig 

system does not constitute a significant 

hazard 

This system is a conventional gas treating 

system. The design parameters of pressure, 

temperature, materials are nominal 

Perhaps the most likely source of an accident 

would be oxygen suck-back after a hot flare, 
but an automatic purge system will be uti
lized to mitigate against this accident 

occurring 

1. This is a conventional, continuous operation 
process. The ability to control inputs to this 
plant section should mitigate against signifi

cant releases to the environment 

2. This is a conventional steam plant which has 

many inherent industrial hazards. Offsite 

impacts are not likely 

4. This is a conventional BFW process. Many 
normal industrial hazards exist. Significant 

offsite effects are not considered likelv 

5. No hazardous materials involved in the cleanup 
process. The amount of gas that might be re 
leased does not appear to pose a significant 
hazard 

a. These are very low probability initiating 

events. Specific attention should be given 

to design to ensure this plant section can be 

quickly isolated from the balance of the 

plant and the Memphis pipeline gas system 

b. Medium b. During transition phases of operation, 
startup and shutdovm primarily, leaks at 

coupling points such as flanges are to be 
expected. The magnitudes of such leaks 

are not expected to be significant, and, 

given prompt attention, any fires that 

occur can be readily managed 



Plant section 

4 1 0  

Coal/Coke Handling 

380 

Sulfur Recovery 

450 
Cooling ToVw"er 

440 

Waste Water Treatment 

370 
Sour Water Stripping 

420 

Ash Treatment 

470 

Ash Storage 

Coal Storage 

490 

Dock Facilities 

350 

Gas Compression 

Cause/accident8 

a. 3/3 

b. 3/2 

c. 3/1 

1 -+ 4/2 

1 -+  4/3 

No significant accidents 

postulated 

No significant accidents 

postulated 

2/3, 3/3, 4/3 

No significant accidents 
anticipated 

Flooding 

Flooding 

3/2 

a. 1, 3/1 

b. 1 ,  3/2 

c. 1, 3/3 
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Table 2.4 (continued) 

Effect 

a. Particulates in very small 

quantities may become 
airborne 

b. Local fires can occur but should 
be easily controlled 

c. Release of all contents with 
subseauent fires 

Local fires; release of hazardous 
materials including hydrogen 

sulfide, carbonyl sulfide, and 
sulfur 

Release of contaminated water, 
H2S, various solids 

Release of contaminated water 

and particulates to environment 

Release of contaminated water 
and particulates to environment 

Release of particulates to 

environment 

a. Explosions, per se, will have 

local effects. See item c for 
offsite effects 

b. Local effects 

c. Release of unclean gas con
taining high levels of toxic 
gases (primarily H2S) to the 
environment 

Likelihood 

a. Medium 

b. Medium 

c. Low 

Low 

Low 

Low 

Low 

Medium 

a. Low 

b. Medium 

c. Low 

Remarks 

This plant section involves conventional 
processes and equipment. The ready 
availability of combustibles and ignition. 
sources produces an overall medium 

likelihood for accidents, but the significance 

of such accidents is estimated to be small 

Most of the causes considered are potential 
threats to the proces� boundary. The hazards 

are sign ificant, but the process uses an 
established design. Individually, the accidents 

considered are not of high probability 

This is basically a cleanup operation. 
Quantities of hazardous materials are 
not significant 

Natural runoff will be to wastewater 
treatment (Section 440). 'i'=looding in 

excess of design flood could release 

contaminants directly to surrounding 
area, but dilution would be great 

See remark above 

Minor fires are to be expected but do 
not constitute a significant hazard 

No significant hazards associated with 

this plant section 

This is a conventional gas compression 

system. Nominal industrial hazards exist. 
Beyond the break-in phase, accident 

potential, especially for fires, should be 

significantly reduced. The worst accident 
that can be envisioned would be one in 
which the maximum scrubbed raw gas 
production (640,000 lb/h) is vented 
directly to the environment. The ability 

to isolate this plant section should keep 
the magnitude of such a release to that 
which would occur in a few minutes 



Plant section 

380 
Ga Traat.,.nt 

320 
Coal/Coke 
Treating and Feed 

330 
Coal Gulflcltlon 

340 

Cause/accident" 

L 1.  3/1 

b. 1.  3/2 

c. 1, 3/3 

a. 2 �  3/2 

b. 2� 3/1 

c. 2 �  3/3 

•. 1 � 3/1 

b. 1 -+  3/2 

c. 1 -+  3/3 

Gu Cooling ind Scrubbing 1. 1 -+ 3/1 

b. 1 -+ 3/2 

c. 1 -+ 3/3 

•See T Ible 2.3 for .,.... and accident codes. 
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Table 2.4 (continued) 

Effect Likelihood Remarks 

a. Explosions, per se, would have a. Low a. This is a conventional process with 

numerous normal industrial hazards. local effect. See item c for offsite 

effects 

b. Local effects 

Experience with such units mitigates 

against significant accidents 

b. Medium b. See note a. Numerous sources of com-
bustible materials (leaking seal, etc.) 
and ignition sources pose, primarily 

during the break-in phase, a medium 

fire hazard. Design attention needed to 

ensure adequate ability to isolate this 
plant section from the industrial gas 

distribution system 

c. Release of unclean gas containing c. Low 

high levels of to•ic gases (pri-

c. See note a. Ability to rapidly isolate this 

system should mitigate against a significant 

offsite hazard marily H2Sl to the environment 

a. Hazard to onsite personnel 

b. Hazard to onsite personnel 

c. Release of flammable and 
to•ic gaes (CO) to the 
environment 

a. This posttJ lated accident is 
discussed in the MLGW 

Environmental Report, Vol. 1 ,  
p age  2·163 

b. Primarily a hazard to onsite 
personnel 

c. Primarily a hazard to on1ite 
personnel 

a. Rel••• of larga quantity of 
1t11m and/or hazardous gases 
and llrt due to 1tlf·lgnltlon. 
Totll row gas lnP<Jt to this 
1y1ttm 11 appro• 840,000 lbih 

b. Le1k1 of hlghi>reSSure raw gas 
will l11d to fires 

c. Sea Ram1rtc1 

a. Medium a. This is a conventional coal/coke process 

b. Low 

c. Low 

a. Low 

b. Low 

c. Low 

a. Low 

b. Low 

c. Low 

with many usual industrial hazards. Two 

pulverizers, eight parallel feed systems, 
with numerous ignition sources integrate to 

a medium likelthood for fires, but attention 
to these hazards in the design phase will 
mitigate against significant accidents. It is a 
low·pressu re, low-temperature system 

b. See note a 

c. This could occur subsequent to an explosion 

or major equipment failure. Transport gas 
teed (22.5 K lb/h i and desulturized U·gas 

teed (1300 lb/\l) could vent to the environ· 

ment for a few minutes until operator 

action isolates the system 

a. The general design criteria for which the 
gasifier is designed are nominal. The 

process temperature ( 1 860° F) ,  in con· 
ju nction with the process constituents, 

poses a significant hazard. Special 

attention to instrumentation and con· 
trols must be given to protect against 
an operator error or upset condition 
that could lead to a major breach of the 
process boundary. Fires and a significant 

release of hazardous gases 

b. During startup this typ' of accident may 
have a moderate incidence rate. Prompt 
action by operating personnel mitigates 
against this type of accident becoming a 
significant problem 

c. This accident is most likely to be a con· 
sequence of a or b 

a. Basically th&re are three gas cooling and 

scrubbing units in parallel. Effects 
local ly would be severe, but offsite el· 
fact should be timlted to contents of 
the component (or train) involved plus 
the Inputs to that component for a few 

minutes until  isolation can be achieved 

b. Incidence of local, small fires may be 
high during startup operations but 
should not be a 1ignlficant problem 

latar 

c. The likelihood of this accident, inde· 
pendent of a and b, is not considered 
high 
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natural phenomena such as se ism ic  events , fl oods , and wi nd , and  i mpacts of offs i te veh i c l es onto 
the s i te pose maj or hazards , but such events have a very l ow probabi l i ty of occurrence . The 
proj ect cri teria for natural phenomena appear to be adequate . 

Where a l ow l i kel i hood has been ass i gned , the i ntent i s  to imply a probab i l i ty range of 1 0- 5 or 
l ess per year . Many of the des i gn deta i l s  are not suffi c i ently devel oped to permit  a l ow l i kel i 
hood conc l u s i on ;  for such cases , a medi um l i kel i hood was assi gned and i s  i ntended on ly  to imp ly  
that a probab i l i ty of somethi ng greater than l o- s per  year shou l d  be  assumed unti l spec i fi c  
knowl edge o f  the des i gn i s  known . 

2 . 2 . 2  Description  of the  proposed s i te 

2 . 2 . 2 . l  Location 

The proposed Al l en s i te is l ocated in She l by County and the c i ty of Memphi s ,  Tennessee , approxi 
mately  1 3  km (8 mi l es )  west-southwest of the downtown area . The s i te cons i sts of 54 ha ( 1 34 acres ) 
on a pen i nsu l a  l . 2  km ( 0 . 75 m i l e )  east of the M i s s i ss i ppi  River.  

2 . 2 . 2 . 2  A i r qual i ty 

Wi nds are fai rly  br i s k  i n  the Memphi s area , averag i ng 1 4 . 8  km/h ( 9 . 2  mph ) .  Prec i pi tation i s  
abundant , averagi ng 1 24 . 7  cm (49 .  l i n . )  annua l l y ,  and i s  even ly  d i stri buted throughout the year . 
A i r  qual i ty on the s i te i tsel f has not been moni tored . Al l of She l by County has been c l as s i fi ed 
by EPA as a nonattai nment area for ozone, whi l e  metropo l i tan Memph i s  [approximately  9 km from 
the proposed s i te]  i s  c l as s if ied as a nonatta i nment area for carbon monox ide .  Pres i dents I s l and , 
l ocated across Lake Mc Kel l ar from the proposed s i te , i s  desi gnated as nonattai nment for TSP .  The 
proposed s i te i s  i tsel f desi gnated as  attai nment for CO , TSP ,  S02 , and N02 • Mon i toring  studies 
performed by MLGW at  l ocati ons where the air  qual i ty impacts of the pl ant are expected to be great
est found better a i r  qual i ty than the EPA desi gnati ons imply ( see Sect .  3. l . 1 . 2 ) . 

2 . 2 . 2 . 3  Hydrol ogy 

The Al l en s i te l i es i n  the 1 00-year fl oodpl a i n  near the confl uence of the M i s s i s s i pp i  Ri ver and 
Lake McKel l ar .  The s i te frequently i s  submerged when the M i ss i ss i pp i  i s  at fl ood stage . Dur i ng  
the  1 00-year and  proj ect-de s i gn fl oods , the  ex i sting  s i te wou l d  be  i nundated by 7 and  1 0  m of  
water ,  respectively ( Sect . 3 . 1 . 2 .  l ) .  An  al l uv i a l  aqu i fer underl ies  the  s i te .  The pri n c i pa l  
aqu i fer in  the  reg i on i s  the  500-ft sand that suppl i es al l of the  water needs of the  c i ty of  
Memphi s ,  and  i t  wou l d  be the  source of water needed by the  proposed pl ant . 

2 . 2 . 2 . 4  Water qual i ty 

Throughout the vast watershed of the M i s s i s s i pp i  Ri ver ,  i ndustria l , urban , and agricu l tural 
effl uents cause l ocal i zed water qual i ty degradati on . The severi ty of these probl ems i s  reduced , 
however ,  by the Mi s s i s s i pp i ' s  enormous d i l ution capaci ty .  The  qual i ty of the  ri ver ' s  water in  
the  v i c i n i ty of  Memphi s i s  i nferior to  the  water qual i ty upstream and  downstream from the  c i ty .  
Th i s  degradation resu l ts from urban and i ndustrial  sources o f  pol l ution i n  the Memphi s area . 
These sources i ncl ude the Maxson Wastewater Treatment Fac i l i ty near the Al l en s i te ,  which con
s i s tently fai l s  to meet Federal and State effl uent standards . Lake McKel l ar water qual i ty 
h i stori cal l y  has been poor ,  although substantia l  gains have been made i n  the l ast  ten years i n  
control l i n g  effl uent d i scharges i nto the l a ke . Groundwater i n  the area fai l s  to meet EPA 
secondary standards for dr ink ing  water because of i ts excessive  i ron and manganese content .  

2 . 2 . 2 . 5  Aquat i c  ecol ogy 

A base l i ne mon i toring  program was i n i t i ated i n  1 978 to sampl e bi ota i n  the M i ss i ss i pp i  R iver and 
Lake McKel l ar near the Al l en s i te .  Most o f  the f i s h  species encountered were warm water rough 
and forage species  such as the g i zzard shad . Only a smal l number of sport fi sh were found in 
the ri ver , a l though sport spec ies such as l argemouth bass , channel catfi s h ,  sunfi s h ,  and crappi e 
seemed somewhat more preva lent i n  the l ake . These mon i toring  studi es d i d  not encounter any 
s pecies i ncl uded on the l i s t  of threatened and endangered spec ies mai ntai ned by the U . S .  F i s h  
and Wi l dl i fe Servi ce ( USFWS ) .  
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2 . 2 . 2 . 6  Geol ogy and so i l s  

The proposed s i te i s  l ocated on the fl oodpl a i n  of the Mi s s i s s i pp i  Ri ver and i s  underl ai n by 
approx imately 46 m ( 1 50 ft)  of sand and gravel al l uvi um .  Surface el evati ons over most of the 
area are about 6 1  m ( 200 ft) , a l though a d i ke and a mounded dredge spo i l  on parts of the s i te 
atta i n  an e l evation of about 65 m ( 21 5 ft) . The s i te i s  l ocated i n  se ism i c  r i s k  zone 3 ,  a zone 
in wh i ch major destructi ve earthquakes may occur .  Soi l s  on  t he  Al l en s i te are s i l ty to sandy 
and are wel l drai ned to excess i vel y dra i ned ( Sect . 3 . 1 . 5 ) . 

2 . 2 . 2 . 7  Land use 

The s i te is currently owned by MLGW and i s  zoned for heavy i ndustria l  use . I t  i s  covered by 
bottoml and forest and meadow and unt i l  recently was u sed by the U . S .  Army Corps of Eng ineers for 
the annual d i sposa l of dredge spo i l  from the Lake McKel l ar barge channel . Near the s i te are the 
Al l en Generating  Pl ant,  the T .  E .  Maxson Wastewater Treatment Faci l i ty ,  wooded bottoml and s ,  and 
agri cul tural f ie l ds on wh i ch the pr inc i pal  crop is soybeans . The T. 0 .  Ful l er State Park and 
the adj o i n i n g  C hucal i ssa I nd ian V i l l age are recreati onal areas about 2 km east-southeast of the 
proposed s i te .  Several exi sting  and p l anned i ndustri al parks are l ocated near the proposed 
s i te ,  i nc l ud i ng the Presi dents I s l and Compl ex ,  the Pi dgeon I ndustrial  Area , and the Ri vergate 
I ndustri al  Comp l ex .  

2 . 2 . 2 . 8  Terrestrial  ecol ogy 

The area to be affected on and near the proposed s i te cons i sts of approximately  43 ha ( 1 08 acres ) 
of med i um-age fl oodpl a i n  forest , 1 6  ha ( 40 acres ) of meadow , and 4 ha ( 1 0  acres ) of nonvegetated 
l and and water area ( ER ,  Tabl e 4-5 and Sects . 3 . 1 . 7 and 4 . 1  . 7 ) . The fl oodp l a i n  forest i s  
dom inated by b l ack  wi l l ow .  More mature bottoml and forest , whi ch i s  domi nated by box e l der and 
sugarberry , occurs in several areas wi th i n  3 km of the s i te .  

About 2 8  h a  ( 70 acres ) o f  the fl oodp l a i n  forest on the s i te i s  cons i dered by the USFWS to be 
l ow- to medi um-qual i ty wetl and because of l ow food avai l ab i l i ty for wi l d l i fe .  Th is  l ow qual i ty 
resul ts , at l east i n  part , from annual deposi t ion of sediments from dredge spoi l s .  

W i l d l i fe of concern i n  the area of the s i te i nc l udes bobcats , cottontai l  rabb i ts , whi te-ta i l ed 
deer , racoons , swamp rabb i ts , wi l d  turkeys , Ameri can kestrel s ,  marsh hawks , M i ss i s s i pp i  ki tes , 
s i x- l i ned racerunners , and others ( Sects . 3 . 1  . 7  and 4 . 1 . 7 ) . No Federal ly  endangered or threatened 
species are l ocated i n  the impact area of the project ( Sect.  4 . 1  . 7  and Appendi x  B . 3 . 1 ) .  The 
M i s s i s s i pp i  k i te ,  a State endangered spec i es , uses the s i te area for foragi n g  during the breedi ng 
season but does not nest at the s i te .  Fi ve other spec i es of threatened o r  other spec i a l  status 
on the Tennessee spec ies  l i st occur on the s i te ( Sect.  3 . 1 . 7 . 2 ) . 

2 . 2 . 2 . 9  Economi c ,  soc i a l , and cu l tural features 

The 1 980 popu l at ion of She l by County ,  Tennessee , was estimated to be 772 , 523 .  T he  c i ty of  
Memphi s ,  wi th an estimated 1 980 popul ation of  644 ,838 , i s  one of  the 20 l argest c i ti es i n  the 
Un i ted States . She l by County and Memphi s are l ocated in the Memph i s  Standard Metropol i tan 
Stati sti cal Area ( SMSA ) , wh i ch had a total esti mated 1 980 popul ation of 927 , 772 . The c i v i l i a n  
l abor force w ith i n the SMSA i s  41 7 , 045 , of  wh i ch 3 5 1  , 908 are  l ocated i n  Shel by County .  The 
unempl oyment l evel i s  about 6% . Med i an i ncome i n  She l by County i s  estimated to be $ 1 2 , 428 . 

Both publ i c  and pri vate serv i ce sectors have capac i ti es that woul d permit  some expansion  i n  
demand wi thout creating a need for new revenues , a decl i ne i n  the qual i ty of publ i c  and pri vate 
servi ces , or the need for new devel opment . Res i denti a l  cho i ce opportu n i t i es are d i verse and 
abundant . Al ready , there is ra i l  transportation to the immediate v i c i n i ty of the s i te .  
D i rect access roads to the s i te need some upgradi ng or traff i c  control acti v i ties  to meet 
proj ected i ncreases i n  demand . 

2 . 3  ALTERNAT IVES 

2 . 3 . l  Proposed action 

2 . 3 . l  . l  Summary of i mpacts 

Th i s  secti on summari zes the envi ronmental impacts of the proposed pl ant des i gn at the proposed 
s i te .  
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Ai r qual i ty 

Veh i cl e  exhaust and fugi t i ve dust emi ss ions during  construction wi l l  have a smal l short-term 
adverse effect on ambi ent a i r  qual i ty i n  the area of the s i te .  Ground-l evel pol l utant concen
trati ons resul t i ng from veh i cl e exhausts , however , are bel ow amb i ent ai r qual i ty standards . I n  
addi tion , most of t he  fugi t i ve dust  emi ss ions  wi l l  be control l abl e because the fi l l  material  
wi l l  be kept wet .  

During  the operati onal phase o f  the proj ect ,  cr iteria  pol l utants emi tted from the fac i l i ty 
i ncl ude TSP , su l fu� d ioxide , oxi des of n i trogen , CO , and hydrocarbons ( Sect .  2 . 2 . 1 . 1 1 ) .  Coal 
dust emi ss ions  wi l l  be i ns i gn i fi cant beyond 1 00 m of the p l ant under typi ca l  meteoro l og i cal  
cond i ti on s ,  al though strong wi nds wou l d  carry these dust parti c l es farther .  Su l fur  d iox ide 
emi s s i ons during  routine  operation woul d not resu l t  i n  v io l ations of a i r  qual i ty standards . 
Nonroutine emi ss ions  ( such a s  dur i ng pl ant startu p and emergency vent i n g )  wou l d  be hi gher but 
are not expected to v i ol ate a i r  qua l i ty standards . N i trogen d ioxide emi s s i ons are l i ke ly  to 
have negl i g i b l e  effects on a i r  qual i ty .  Hydrocarbon emi ss i ons wi l l  be contro l l ed by  the  con
trol l ed combustor and the f lare .  

Hydrol ogy 

Si nce the Al l en s i te i s  l ocated w ith i n  the M i s s i s s i pp i  Ri ver fl oodp l a i n  and subject to annual 
fl ood i n g ,  the s i te can be u sed for the project on ly  i f  it is fi l l ed above fl ood l evel . P l ans 
i ncl ude ra i s i ng the s i te by a s  much a s  9 m ( 30 ft ) to protect the project from fl ood hazards .  
Th i s  acti on wi l l  reduce t he  f l oodpl a i n ' s  temporary water storage capac i ty .  T he  resu l t  of the 
fl oodpl a i n  mod i f i cation  i s  a smal l but unavo i dabl e i ncrease i n  fl ood el evati ons i n  La ke McKel l a  
a l ong the Ensl ey Levee and the southern edge o f  Pres i dents I sl and . The added ri s k  o f  fl ood 
damage caused by the proj ect i s  qu i te smal l ,  however , si nce fl ood protection structures al ready 
i n  pl ace wou l d  provi de adequate protection aga i nst  the i ncreased fl ood el evations ( Sect .  4 . 1 . 2 ) .  

Groundwater i s  ava i l abl e i n  s uffi c i ent quanti ties  to supply the construction and operati on needs 
of the proj ect wi thout reduc i ng water ava i l ab i l i ty to other users . At the same time , the qual i t  
o f  the groundwater i n  the a l l uv i a l  aqui fer cou l d  b e  compromi sed by l eachate from the pl ant ' s  coa 
storage and sol i d  waste d i sposa l areas . These areas are being des i gned to mi n i mi ze th i s  ri sk -
i nc l ud ing  the i nsta l l ation of impermeabl e l i ners , thorough compaction of the ground beneath the 
l i ners , and the use of mon i toring  systems to detect potenti al l y  harmfu l seepage . 

Surface water qua l i ty 

Construction impacts on the water qual i ty of the M i s s i s s i pp i  R iver con s i st primari l y of l ocal i ze 
short-term perturbations (turb id i ty ,  i ncreased l evel s of some chemi cal s ,  and i ncreased oxygen 
demand of sediments ) resu l t ing  from dredgi n g .  Lake McKel l ar may be adverse l y  affected by s i te 
preparati on operations  ( bu i l dup  and grad i n g )  and product gas p i pe l i ne construction because of 
i nfl owing  sediment and perhaps ammoni a  i n  dredge fl u i ds . The barge turn i n g  bas i n  may suffer 
i mpacts from dredg i ng , s i mi l a r  to those descri bed above . 

Wastewater d i scharge to the M i s s i s s i ppi Ri ver wi l l  be the most important potent ia l  impact occu rri 1 
duri ng demonstrati on p l ant operation (Sect .  4 . 1 . 3 . 2 ) . With d i l ution of the wastewater i n  a mix i n •  
zone , the impact to  r i ver water qual i ty wou l d  be  smal l i ncremental l oadi ngs of those consti tuents 
for wh i ch amb ient concentrations exceed water qual i ty cr iteria  for water uses for whi ch the 
affected reach of the r i ver i s  c l ass i fied .  These uses do not i ncl ude domesti c use . Wastewater 
di scharge wi l l  be permi tted under the Nati onal Pol l utant D i scharge El imi nation System ( NPDES ) , 
admi n i stered jo i ntly by the Tennessee Department of Publ i c  Hea l th ,  Water Qual i ty D i v i s i on , and 
the EPA . Coal s pi l l a ges and i ncreased turb i d i ty may resu l t from i ncreased barge traffi c in Lakf 
McKe l l a r ' s  turn i ng bas i n .  Period i c  mai ntenance dredgi n g  may resu l t i n  short-term pertu rbations 
in this same area . 

Aquatic  eco l ogy 

Aquati c  habi tat may be e l imi nated or modi fi ed by a l l constructi on act iv i t ies  ( dredg i n g ,  i nsta l 
t i on of wastewater d i scharge structure and product gas and water supply p i pe l i nes , s i te prepar. 
t ion , and barge dock  construction ) .  The most  s i gn i f i cant impact wi l l  be l oss  and degradation · 
medi um-qual i ty aquati c habi tat i n  the turn i n g  bas i n  i n  Lake McKel l ar .  

Outs i de of the m ix i ng zone ,  operational  impacts from wastewater d i scharge i n to the M i s s i ssi pp 
Ri ver are anti c i pated to be mi nor . I ncreased barge traffic  and periodic ma intenance dredginr  
may modi fy l ocal i zed portions of aquatic habi tat in  the barge turn i ng bas i n .  
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Geol ogy and soi l s  

Before construction act i v i ti es begi n ,  the s i te wi l l  recei ve approxi mately  4 . 6  x 1 06 m3  
( 6 . 0  x 1 06 yd 3 )  of hydrau l i ca l l y  dredged fi l l  materi al . Fi l l i ng  is  necessary to ra i se the 
process areas from thei r current el evation of about 62 m ( 203 ft) to 71 m ( 233 ft) in order 
for the p l ant to l i e above the project des i gn fl ood l evel . T h i s  fi l l i ng and gradi ng i s  unavoid
abl e if  the  s i te i s  to  be  used for  i ndustr ia l  devel opment . The  i mpact on topography cannot be 
avo i ded or mi ti gated ( Sect.  4 . 1  . 2 ) . 

Because of the s i te ' s  potential  for settl ement and so i l  l i quefact ion , several corrective measures 
wi l l  be requi red to stabi l i ze the foundati on .  Prior to empl acement of the fi l l ,  addi t ional  so i l  
bori ng and sampl i n g  wi l l  be conducted . Dependi ng on the resul ts af these stud i es , soi l s  w ith 
poor supportive  properti es wi l l  be rel ocated on s ite .  The foundation wi l l  be  compacted by 
v i brofl otation to a depth of 1 5 . 4  m ( 50 ft) . 

Structure foundations are bei ng des i gned i n  accordance with bu i l d i ng code recommendations for 
se i smi c ri s k  zone 3 .  The prel im inary des i gn i nc l udes a factor o f  safety o f  3 . 0  for foundations 
bear ing  on so i l . Final  foundati on des i gn is  i nc l uded in phase II  of the project. If a sei sm i c  
event resul ts i n  t h e  rel ease o f  contami nants , potentia l  s i nks for these materi a l s  are Lake 
McKel l ar ,  the Mi s s i s s i pp i  Ri ver , and the a l l uvia l  aqu i fer .  

Al l soi l s  current ly  on the s i te wou l d  be  covered by emp l acement of the fi l l . Occurrence of a 
major fl ood pr ior to comp l etion of the fi l l  cou l d  resu l t  i n  eros ion  of the fi l l  a l ready i n  
p l ace . Th i s  eros ion  woul d requ ire repl acement of l ost fi l l .  Upon comp l eti on , soi l l osses can 
be m i n im i zed by u s i ng vegetati ve cover ,  r i prap , or pav i ng to protect the s i te .  

Land use 

Use  of the s i te for the proposed faci l i ty wi l l  prevent the s i te from bei n g  used by the U . S .  Army 
Corps of Eng i neers for the annual d i sposal of dredge spoi l s  from the Mi ss i ss i pp i  Ri ver and Lake 
McKel l ar .  At the present t ime , the Corps has di sconti nued thi s use of the s i te and has begun  
us i ng an area to the  west of the  proposed s i te .  Al so ,  benefi ts provi ded by the fl oodpl ai n forest 
( s upport of many wi l dl i fe s pec i es ,  storage and s l ow rel ease of fl oodwaters , water qual i ty ma i n
tenance through sed iment entrapment ,  and groundwater recharg e )  wi l l  be l ost .  

Use of  the  s i te for  the  proposed fac i l i ty is  cons i stent wi th the  s i te ' s  heavy i ndustri a l  zon i ng 
c l as s i f i cation and wi l l  precl ude other potenti al  uses of the s i te .  Most o f  the offs i te faci l i t i es 
( p i pe l i nes , uti l i ty l i nes , and an access road)  wi l l  be on exi sting  r ights-of-way , under water ,  
under c i ty streets , or i n  common r i g hts-of-way and  wi l l  have l i tt l e  effect on l and use . Emi ss i on 
of a i r  pol l utants may have s l i ght adverse effects on soybean yie l ds i n  the vi c i n i ty of the 
fac i l i ty ,  a l though these i mpacts may be so sma l l that they are undetectabl e .  

Terrestr i a l  ecol ogy 

Ons i te and offs ite construction wi l l  d i sturb 63 ha ( 1 56 acres ) ,  i nc l ud i ng 43 ha ( 1 06 acre s )  of 
medi um-age fl oodp l a i n  forest ,  1 6  ha ( 40 acres ) of meadow , and 4 ha ( 1 0  acres ) of nonvegetated l and 
and water area.  The proposed project consequently wou l d  contr ibute to the l osses of fl oodp l a i n  
forests that have occurred i n  the Un i ted States ( Sect . 4 . 1 . 7 ) . Mature bottoml and forests i n  the 
area wou l d  not be affected . Operati on of the faci l i ty wi l l  contri bute s l i ghtly to the effects of 
a i r  pol l utants on vegetati on .  

Important wi l dl i fe spec i es woul d  be v i rtual ly  el imi nated from the s i te but woul d  continue  to exist  
in  areas surroundi ng the s i te .  N o  endangered or  threatened spec i es l i sted by the Federal govern
ment wi l l  be affected ( Sect.  4 . 1 . 7  and Appendi x  B . 3 . 1 ) .  The M i s s i s s i pp i  ki te ( l i sted by Tennessee 
a s  endangered ) and the s i x- l i ned racerunner and swamp rabb i t  ( l i sted by Tennessee as needi ng 
spec i a l  management due to s carc i ty of the i r  habitat)  wi l l  experi ence l oss  of breeding  habi tat , 
al though the k i te does not appear to nest on the s i te .  

Economi c ,  soci al , and cu l tural impacts 

The I FGDP wi l l  prov ide d i rect emp l oyment for 600 to 700 persons during the constructi on phase and 
for 4 1 0  persons duri ng operation . Secondary serv i ce jobs i ndi rectly supported by the project may 
n umber 570 dur i ng construction and 483 duri ng operati on . To a l arge exten t ,  these secondary jobs 
wi l l  not be newly created ones . Most serv i ce sectors in the Memphi s area have enough surp l u s  
capaci ty t o  provi de the i nfrastructure serv i ces that are requ i red by the IFGDP work force . Con
sequently ,  secondary benefi ts may be l arge ly  i ndustri a l  output and i ncome expans ion rather than 
new secondary jobs . Because of the s i ze and d i vers i ty of the Memphi s  economy , any added empl oy
ment opportun i ties  wi l l  be fi l l ed by l ocal resi dents . I n-mi gration caused by the project woul d  be 



2-25 

negl i g ib l e ,  compared wi th the popu l ati on of the Memph i s  area wi thout the proj ect.  No s i gn i fi cant 
strai n s  on the hous i n g  stock and coITTTiun i ty i nfrastructure of the Memphi s area are l i ke ly .  

The  MLGW faci l i ty wi l l  prov ide i ndustri al  fuel to a number of i ts exi st i n g  customers i n  the 
Memphi s area . MLGW offi c i a l s estimate that w ith in  5 years of fac i l i ty constructi on from 7 to 
1 4  satel l i te i ndustri es that coul d uti l i ze the MLGW product gas wi l l  move to the area . I f  new 
i ndustries  do l ocate i n  the area , the area ' s  economy wi l l  grow. 

Construction act i v i ty at the Al l en s i te wou l d  i ncrease traff ic  on adj acent roads by 1 5  to 20% over 
current cond i tions . The i n creased traffi c l oad , espec i a l l y  from trucks , and the construction 
acti v i ty on Mi tchel l Road may cause mi nor traffi c probl ems necessi tati ng some traffic  control 
measures . 

The Al l en s i te has been surveyed by a profess i onal  archaeo l og i st and j udged to be vo i d  of pre
h i stor ic  or h i s tori c rel i c s .  A copy of a l etter from the State H i stor ic  Preservation Offi cer i s  
i nc l uded i n  Appendi x  B . 4  as evidence o f  compl i ance with the National H i stori c Preservati on Act .  
Sel ection of the proposed s i te shou l d  not s i gn i f i cantly affect the v i sual  ameni ties associ ated 
wi th nearby Ful l er State Park and the Chucal i ssa Indi an Vi l l age .  

Heal th effects 

A prel imi nary r i s k  assessment has been performed based on data rel ated to the composi t ion of the 
raw gas from the U-gas p i l ot pl ant . I denti fied materia l s of concern i ncl ude CO , NH 3 , H2S ,  COS , 
CS2 , HCN , PAHs , tars and oi l s ,  phenol s ,  mercaptan s ,  thi ophenes , amines , carbonyl s ,  and trace 
el ements . Based on the rel ati ve concentrations of the consti tuents i n  the raw gas stream and the 
re l at i ve threshol d l i mit  val ues (TLV) of these consti tuents , it i s  conservat ive ly  concl uded that 
control l i ng emi s s ions  of CO and H2S to bel ow the i r  res pecti ve TLVs wi l l  ensure that al l other 
mater ia l s of concern wi l l  be we l l  bel ow appropri ate TLVs (Sect.  4 . 4 ) . Because res i dence times i n  
the demonstrati on p l ant gasi fier are l onger than res i dence t imes i n  the p i l ot pl ant gas if ier ,  i t  
i s  expected that rel ati ve concentrati ons  o f  materia l s o f  concern wi l l  be l ower i n  the demonstra
tion pl ant than those cons i dered in thi s analys i s .  However , to ensure that the pl ant des i g n ,  
mon i toring  programs , and mi ti gation measures are adequate to ensure occupational  and publ i c  
heal th , a deta i l ed r i s k  assessmen t ,  as descri bed i n  Sect .  1 . 4 . B . 3  wi l l  b e  performed prior to pl ant 
operati on . 

2 . 3 . l . 2 Al ternat i ve fates 

The proposed action can be approved , rejected , or mod if ied ,  or a deci s i on may be del ayed unti l 
some futu re date . I f  the project i s  approved , f i na l  des i gn and constructi on wi l l  occur during  a 
period of approxi mately  four years ( phase I I ) . Fol l owing  a 20-month- l ong demonstrati on-operation 
period of phase I I I ,  MLGW s ha l l have the right to purchase the proposed faci l i ty .  During th i s  
postphase I I I  period ,  the MLGW faci l i ty coul d experience three potenti a l  a l ternative fates : 
conti nued operation at the demonstration pl ant capac ity ,  mothbal l i ng , or total decoTIJTii ss ion i ng .  
Expans ion  of the gas i fi cation p l ant to  a l arger capaci ty after the demonstration per iod ,  al though 
poss i b l e  to a very l im ited extent ,  was not con s i dered a l i ke ly  al ternat ive because of space 
l imi tation  at the s i te .  Therefore ,  no addi ti onal impacts are expected as a resul t of commerc ia l  
operation  at the proposed p l ant .  

During  conti nued operat ion ,  the  process i ng faci l i ti es wi l l  conti nue to  operate as a coITTTiercia l  
venture after the  demonstration period , wi th mi n ima l  modi fi cati on . The p l ant capaci ty wi l l  
cont i nue to process  3 1 55 tons/d of coal , produci ng 4 . 3  x 1 06 m 3  ( 1 54 mi l l i on  scf)  of med i um-Btu 
gas ( 300 Btu/scf) and 0 . 1 2  x 1 06 m 3  ( 4 . 3 mi l l i on  scf) of h i gh- Btu p i pe l i ne gas ( 950 Btu/scf ) , 
for an assumed operational  period of 20 years . 

Mothba l l i ng and decommi ss ion ing 

Mothbal l i ng the demonstration p l ant impl i es that i t  wou l d  be shut down for an i ndefi n i te period 
of time . Al l production operati ons at the faci l i ty wou l d  cease , al though there wou l d  be l i tt l e  
or no di sassembly of the equi pment at the s i te . 

There are several reasons why the p l ant might be mothba l l ed .  I f ,  for examp l e ,  the production 
process proves to be techn i ca l l y  feas i b l e  i n  most ,  but not al l ,  respects , i t  may be necessary to 
shut down the p l ant unt i l  the techno l og ical  probl ems are sol ved . Al ternati ve l y ,  the pl ant may 
prove to be techn i cal l y  feas i bl e  but not economica l ly  v iabl e at the product and i nput prices  
preva i l i ng when the  demonstration phase ends . I n  th i s  case , the p l ant might  be  shut down for 
the s hort term w ith the expectation  that future market prices wou l d  make coITTTierci al  operation 
worthwh i l e .  
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Shou l d  the proposed faci l i ty prove to be techn i cal l y  or economi cal l y  unsuccessful over the l ong 
term , the p l ant woul d be decorrmi ssi oned . P roduction operati ons wou l d  cease , and the s i te wou l d  
ei ther be restored to the extent feas i b l e  o r  converted to another i ndustr ia l  use . Si nce i t  i s  
imposs i b l e  to specu l ate about the nature of other i ndustri al  uses , the ana l ys i s  presented here 
i s  l imi ted to the impacts of the s i te restoration opt ion onl y .  

Conti nued operation a t  the demonstration p l ant capac i ty i s  addres sed i n  Sect .  4 . l  and summari zed 
in Sect .  2 . 3 . l . l . Therefore,  impacts associ ated w ith thi s fate wi l l  not be repeated here ; rather , 
the thrust of thi s anal ys i s  i s  to h i g h l i ght the major i ssues that woul d be faced under the moth
bal l i ng and decommi ss ion ing fates . These i ssues are d i scussed bel ow i n  greater deta i l . Reference 
i s  made to i mpacts of conti nued operation where appropriate .  

Ai r qual i ty 

As a resul t of mothba l l i ng or decommi ss ion i n g ,  both d i rect source and fug i t ive emi s s i ons asso
c i ated wi th the operat ion of the demonstration p l ant wou l d  be el i mi nated . However , short-term 
fug i ti ve dust emi ss ions  can be anti c i pated during  decommi s s i on i ng of the demonstration pl ant.  
The i mpact of these emi ss ions  wi l l  be s i mi l ar to those experi enced during the construction of the 
demonstrati on p l ant .  

It  i s  not  currently c l ear whether an i ndefi n i tely mothbal l ed demonstration pl ant wou l d  be  mai n
tai ned i n  the State ' s  emi ss ions  i nventory or whether other future emi s s i on sources wou l d  have to 
cons i der the emi ss ion  from the mothbal l ed p l ant i n  thei r perm itti ng process . If the mothbal l ed 
pl ant i s  ma i ntai ned on the emi ss ions  i nventory , the rema i n i ng PSD i ncrement for other emi s s i on 
sources woul d be smal l er ,  wh i ch cou l d  affect future i ndustri al  devel opment .  

Water qual i ty 

During  normal p l ant operat ion s ,  runoff and l eachate from potentia l l y  contami nated areas ( coal 
storage , ma i n  process areas , ash  d i sposal , and product l oad i ng area s )  wi l l  be col l ected and 
pumped to wastewater recl amation fac i l i t i es for treatment prior to d i scharge or reuse w ith in  the 
pl ant . Dur i ng the mothbal l i ng peri od , the wastewater treatment system may be shut down . I f  
necessary ,  during the mothbal l i ng per iod or during  decommi s s i on i ng acti v i t i es ,  runoff wi l l  be 
col l ected and pumped to the T .  E .  Maxson Wastewater Treatment Fac i l i ty for treatment prior to 
being  d i scharged . 

The RCRA of 1 976 requ i res the conti nued groundwater mon i tor ing of hazardous waste d i sposal s i tes 
duri ng and after d i sposal operat ion s .  Al though studi es of the p i l ot pl ant ash i nd i cate that i t  
i s  nonhazardous , i f  further research conducted during  the demonstration period concl udes other
wi se ,  s u i tabl e treatment and mon i tor ing programs wi l l  be adopted . If  i t  i s  determined that the 
RCRA appl i es ,  then conti nuous mon i tori ng wi l l  be conducted if the p l ant i s  mothbal l ed or decom
m i s s i oned . If the groundwater mon i tori ng program detects that l eachate has penetrated the 
protecti ve l i ners prov i ded at the d i s posal s i te ,  the l eak  wi l l  be l ocated and the l i ner wi l l  be 
repa i red . Leachate wi l l  be sent to the Maxson Wastewater Treatment Faci l i ty .  

Ecol ogy 

The termi nation of faci l i ty emi ss ions to the envi ronment as a resu l t  of mothba l l i ng or decorrmis
s i on i ng wou l d  have a general benef i c i a l i mpact on  l ocal ecol ogi cal systems . However , i f  uncon
trol l ed ,  the water qual i ty impacts on Lake Mc Kel l ar resul t ing  from s i te runoff cou l d  have adverse 
effects on aquatic  b i ota . Duri ng the mothbal l i ng per iod or after decomm i s s i on i ng ,  herbaceous 
meadow vegetati on s i mi l ar to that ori g i nal l y  found on the s i te cou l d  l i ke ly  be establ i shed . 

Land use 

Currentl y there are no other i denti fied competi ng uses for the proposed s i te ;  however ,  mothbal l i ng 
the proposed demonstrati on pl ant wou l d  prec l ude other devel opment opportun i ties  for the s i te .  

The l and used for the processing  fac i l i ty and for sol i d  waste di sposal wou l d  be ava i l abl e for 
a l ternat ive uses after fac i l i ty decomm i s s i on i ng . T h i s  avai l ab i l i ty i s  i mportant because the 
s i te i s  i n  a prime i ndustri al  l ocation . Proper c l osure of the waste d i sposal areas wou l d  be 
requi red to enabl e the future producti ve use of these areas . 
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Soc i oeconomics  

Most of  the  permanent operational l abor force of  270 and  the serv i ce staff of 1 40 empl oyed duri ng 
the demonstration peri od wi l l  be termi nated i f  the faci l i ty i s  mothba l l ed or decommi s s i oned ; 
however,  to decomm i s s i on the faci l i ty ,  a work force somewhat smal l er than the number of persons 
empl oyed duri ng construct i on of the demonstrati on pl ant wi l l  be requ i red for a short time .  

I f  the demonstration p l ant i s  mothbal l ed o r  decomm i s s i oned , the i ndustries  devel oped to support 
the faci l i ty woul d suffer economi c l os s .  

Because on l y  m i nor expansion  o f  commun i ty serv i ces woul d be requ i red t o  support the demonstration 
p l ant , only mi nor impacts on commun i ty serv i ces woul d be ant ic i pated if the demonstration pl ant 
were mothbal l ed or decomm i s s i oned . 

2 . 3 . 2  Mod i f i ed action 

2 . 3 . 2 . l  P l ant des ign a l ternati ves 

The demonstration  pl ant i s  to fac i l i tate the devel opment of advanced technol ogy for converting  
h i gh-sul fur ,  aggl omerating  b i tumi nous coa l s i nto more envi ronmental l y  acceptabl e fuel s .  The 
purpose of the proposed faci l i ty i s  to provi de eval uations of the techni cal , economi c ,  and env i 
ronmental i ssues assoc i ated w i t h  the sca l e-up and future commerci a l i zation o f  the U-gas coa l 
gas i f i cati on process . 

Based on pre l imi nary des i gn data , characteristics  of gaseous , l i qu i d ,  and sol i d  waste streams 
created by construction and operation were summari zed i n  Sect.  2 . 2 . l . Al ternati ves were i dent i 
f ied and eval uated for the areas of l i q u i d  waste treatment,  so l i d waste d i s posal , ac i d  gas 
remova l ,  control of su l fur em i ss ions , control of parti cul ate emi ss ion s ,  waste heat removal , 
a l ternat ive p l ant fuel s ,  gas stream i nc i neration , coal transportation al ternati ves , and al terna
t i ve sources of pl ant makeup water .  

L igu i d  waste treatment 

The proposed p l ant wi l l  generate l i q u i d  wastes that wi l l  req u i re treatment before reuse or 
d i sposal . The factors affect ing  the sel ection of treatment processes are regu l atory restri ctions 
and gu idel i nes , process water qual i ty requ i rements , water ava i l ab i l i ty ,  and the costs and perfor
mance of avai l abl e treatment processes . The goal s of the waste treatment processes are to 
achi eve acceptabl e effl uent qual i ty and to l i m i t  treatment costs to reasonab l e  l evel s .  To a i d  
i n  the sel ecti on o f  s u i tabl e waste treatment processes , the waste streams have been grouped 
accord i ng to contami nant content and treatment requ i rement3 . These groups are i denti f ied i n  Tabl e 
2 . 5 .  The process wastewater group wi l l  i nc l ude a l l waste streams u n i que to the gas i fi cati on-gas
c l eanup processes . The remai n i ng wastewater streams ( i . e . , coo l i ng tower b l owdown , coal and ash 
p i l e  runoff , process area fl oor and storm dra i nage , and feedwater treatment bri nes ) are comparabl e 
to those produced at conventi onal steam-el ectr ic  generati ng pl ants . Sani tary wastes generated at 
the pl ant wi l l  be treated i n  the mun i c i pal  sewer system . 

Al ternati ve treatment methods for each l i q u id  group are l i sted i n  Tab l e  2 . 5 .  The i nd i v i dual 
processes may be sel ected to g i ve a number of p l ant-wide wastewater treatment confi gurations 
ta i l ored to mi ti gate the aquati c  impacts of pl ant operat ion .  Confi gurations  may range from 
treatment for reg u l atory compl i ance to treatment for zero-effl uent d i scharge . 

The proposed l i q u i d  waste treatment systems ( preferred a l ternat ive ) for the demonstration p l ant 
i nc l ude combi ned phys i cal -b io l og i ca l  treatment of process  wastewater ,  z i nc and chromate prec i p i ta
t i on treatment of  cool i ng tower b l owdown to remove heavy metal s ,  neutral i zati on a nd  c l ari fi cat ion 
of coal p i l e  runoff , and a i r  fl otat ion and c l ari f ication of fl oor and process area storm dra i nage . 
No treatment i s  currently p l anned for ash storage area runoff and for h i gh TDS bl owdown sol utions 
from boi l er feedwater preparation ; however , these streams wi l l  be routed to the effl uent ho l d ing  
bas i n  where they wi l l  be  mon i tored and  treated i f  necessary .  

Potent i a l  treatment a l ternati ves exist for the process wastewater ,  a s h  p i l e  runoff , and cool i ng 
tower bl owdown streams . On a p l ant-wide bas i s ,  zero-effl uent di scharge i s  a s i gn i fi cant al ter
nati ve to the proposed confi gurati on .  Impl ementation o f  al ternati ve processes wou l d  affect the 
demonstrati on p l ant i n  the areas of energy and chemica l  consumption , sol i d  res i dual s and gaseous 
emi ss ion s ,  and capi tal costs . Therefore, consi deration of such i nteracting  factors is necessary 
i n  the sel ection of acceptabl e al ternati ves . 

Process wastewater treatment . Process wastewater pri or to treatment wi l l  conta i n  tox i c  organ i c s ,  
heavy metal s ,  TDS , and TSS . The preferred treatment ( phys i cal  treatment fol l owed by bio l ogical  
ox idation ) wi l l  destroy a l l but a trace of the organ i cs and wi l l  substanti al l y  reduce TSS ,  whereas 
TDS may be on ly  s l i ghtly reduced . As an a l ternat ive , the potentia l  for rel ease of tox ic  organ ics 
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Table 2.5. Major wastewater streams and alternative treatment processes 

Stream (and contaminants) 

Process wastewater, 550 gpm 
(TOS, TSS, ammonia, cyanide, 
organics and heavy metals) 

Cooling-tower blowdown, 280 gpm 
(TDS, TSS, free chlorine, 
chromium, zinc) 

Ash pile runoff, 20 gpm 

(pH, TDS, TSS, oil and 
grease) 

Coal pile runoff, 1 5  gpm 
(pH, TDS, TSS, organics) 

Floor drainage and process area 
runoff, 1 25 gpm (TSS, oil and 
grease) 

8Proposed alternative. 

Treatment method 

1 .  Combined biological-physical treatment 
(l ime flocculation-clarification, f i ltra· 
tion, ozonation-oxygenation, biological 
fi ltration, carbon adsorption). effluent 
discharged to Mississippi River" 

2. Multieffect evaporation 

3. Combined biological-physical treatment 
(similar to No. 2 but with desalting of 
effluent to allow recycle  of water; de
salting is via reverse osmosis, electro� 
dialysis, ion exchange, evaporation, etc.) 

1. Treatment and discharge to Mississippi 
River (chromate destruction, onshore 
treatment, and subsurface discharge)8 

2. Substitution of alternate biocides and 
corrosion inhibitors for chlorine, 
chromium, and zinc: BrCI, Cl02 

3. Zero blowdown ; sidestream soften ing 
and desalting via reverse osmosis, 
electrodialysis, evaporation, ion ex
change, etc. 

1 .  Untreated discharge to Mississippi R iver" 

with capacity to treat if necessary 

2. Simple physical-chemical treatment 
(lime neutralization, clarification, 
and pH adjustment) 

3. Chemical softening (l ime-soda treat
ment), recycle to process users 

1. Neutralization, aeration, clarification, 
d ischarge to Mississippi River• 

1 .  Chemical treatment, and air flotation, 
discharge to Mississippi River 

2. Equalization basin, clarifier, chemical 
treatment, and filtration 

bNew proposed standard of 0.14 ppm total residual chlorine ( F R  Oct. 1 4, 1 980). 

Remarks 

Biologic destruction of most of toxic 
organic and inorganic carbon com
pounds; less energy intensive, but 
more difficult to control and is sensi
tive to plant upset conditions; re
qu ires additional land; some con-
trol of heavy metals 

All nonvolatile solids concentrated in 
brine; energy intensive process; 
product water suitable for recycle; 
brine disposal problem 

Biological destruction of tox ic carbon 
compounds, other solids concentrated 
as brine or slurry; i ncreases cost 
and complexity of plant; reduces 
chance of toxic organic release to 
environment 

Meets NSPS rules for pH (6-9), free 
chlorine (0.2 ppm average, 0.5 ppm 
maximum),b and chromate removal (below 
detectable limits) 

Uncertai n  regu latory picture discourages 
development of alternative corrosion 
inh ibitors; corrosion-resistant cool ing 
system design would increase cost of 
plant 

High TDS operation makes desalting more 
economic, but requires corrosion, 
resistant al loys, inh ibitors; and water 
conditioners for proper operation; 
high-efficiency drift el iminators may be 
requ ired to l imit vegetation impacts; 
capital, maintenance, and energy costs 
dependent on desalting process chosen; 
waste brine may require evaporation to 
small volume before disposal in lined 
impoundment 

Initial tests suggest leachate is nonhazardous 

Would satisfy NSPS for p H, TSS, and oil 
and grease 

Treated effluent used as makeup water 
for the cooling system, bottom ash 
transport and flue gas desulfurization 
systems; produces more sludge than 
simple physical-chemical treatment; 
soluble salts not removed by process 

Meets NSPS 

Reliable operation at low cost; recovered oil 
sold for reclaiming 

Characteristic same as for item 1 ( immedi
ately preceding) but higher in cost 
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cou l d  be el imi nated by recycl i ng the treated wastewater to the gasifi cati on-gas-cl eani ng processes . 
To do thi s ,  the d i ssol ved sol i ds content of the bi ol og i cal l y  treated recyc l e  stream wou l d  be 
reduced by a desa l t i ng process such as reverse osmosi s or evaporation . Desa l ti ng processes are 
general l y  both cap i tal  and energy i ntens i ve and produce waste br i nes or l eachabl e sol ids  that 
requ i re i so l ation from groundwater and su rface water .  

Ash ti l e  l eachate treatment.  I n i t ia l  studi es on the l eachi ng cha racteri sti cs  of the gas i f i er 
ash Appendix C . 2 . 2) suggest that the l eachate (contai ned by an impermeabl e l i ner)  from the ash  
storage area wi l l  be  nonhazardous and  s u i tabl e for ri ver d i scharge wi thout treatment ( Sect . 
2 . 2 . 1 . 3 ) . 

Leachate wi l l , however, be mon i tored for qual i ty .  I f  i t  i s  found that treatment before d i scharge 
is requ i red , the stream wi l l  be routed to wa stewater treatment prior to i ts be i ng d i scharged . 

Coo l i ng tower bl owdown treatment. The proposed cool i ng system of the demonstration  pl ant wi l l  
emp l oy wet evaporati ve cool i ng towers . Evaporati ve l osses cause the bu i l dup of sol ubl e and 
suspended sol ids  in  the coo l i ng water . I n  the preferred system , the bl owdown or rel ease of a 
portion of the cool i n g  water i s  used to control contami nant bu i l du p .  However , water-cond i ti on i ng 
agents , b ioc i des such a s  c h l or i n e ,  and corros ion  i nhi b itors such as chromi um and z i nc are al so 
removed with the bl owdown . Al ternati ve treatment methods for these wastes i nc l ude the use of 
a l ternative  bioci des and corros ion  i nhi b i tors , bl owdown treatment for removal of chromium and 
z i n c ,  and zero-bl owdown operation . 

Chromi um and z i nc may be e l i m i nated from the bl owdown by the substi tuti on of a l ternat ive corro s i on 
i nh i b i tors . Nonchromate i nh i b i tor systems , wh i l e  general l y  avai l abl e ,  have not proven to be 
sati sfactory .  The use  of corrosi on-resi stant a l l oys cou l d  reduce the use of corrosi on i nh i bi tors 
but cou l d  impose penal ties  in cap i tal  a nd mai ntenance costs . 

The preferred bl owdown treatment methods for the removal of ch l ori ne , chromium,  and zi nc are 
as fol l ows : ( 1 ) res idual ch l ori ne may be destroyed by addi ng smal l quant i t i es of a reduc i ng agent 
such as su l fur d i oxide  to the bl owdown stream ; ( 2 )  el ectro lys i s  and l i me softe n i ng are used to 
prec i pi tate c hromi um and z i nc a s  i nsol ubl e hydroxi des ( i on exchange methods have a l so been empl oyed 
i n  th i s  serv i ce )  and ( 3 )  the chromate removal system by Andco , I nc . , wi l l  reduce chromate l evel s 
to meet the no detectabl e amount l imi tati ons of the New Source Performance Standards ( NSPS ) . ( See 
a l so Append ix  A ,  Response to EPA Comment No . 46 . )  

By prov i d i ng corrosi on-resi stant components and su i tabl e desa l ti ng processes , the cool i ng tower 
can be operated i n  a zero-bl owdown mode , i n  whi ch sol ubl e and suspended sol i d s  are removed from 
the cool i ng system as bri nes or s l udges . Th i s  al ternative  wi l l  create greater quantit ies  of 
sol i d  waste because there i s  a general removal of TDS rather than the spec i f i c  removal of regu
l ated pol l utants . The i n creased TDS and TSS wi l l  a l so i ncrease the impacts of cool i ng tower 
dr ift l osse s .  The cap ital  and operat ing costs are greatly i n creased with th i s  system . However ,  
where wastewater i s  u sed a s  a coo l i ng system makeu p ,  the concentrating  effect of the  cool i ng 
tower may a i d  i n  the treatment of h i gh-vol ume wa ste s .  

Zero l i qu i d  effl uent d i scharge. Through j ud i c ious  choi ces of wa ste-treatment processes -and 
optima l  plant water use, the proposed pl ant cou l d  operate in a zero l i qu i d  effl uent mode . 
Through redes i gn ,  the component processes descri bed i n  Ta bl e 2 . 5 and the al ternati ves descri bed 
above may be appl i ed i n  a zero l i q u i d  d i scharge confi gurati on . I n  the prel i m i nary des i g n  ·phase,  
the zero-di scharge option appl i ed to thi s  p l ant was exami ned and found to have a capi tal cost 
i ncrease of about $5 . 5  mi l l i on and an annual operati ng cost i ncrease of about $1  . 5  mi l l i on ,  
over the ba se-case des i gn descri bed i n  Sect .  2 . 2 .  1 . 2 .  Zero-di scharge pl ant des i gn i s  a reason
abl e choice in ar id  western s i tes wi th scarce water resources and the abi l i ty to use sol ar 
evaporation ponds ; however , the annual ra i nfa l l at Memph i s  is 1 24 . 4  cm ( 49 i n . ) .  The capi tal  
and energy i nputs of a zero-d i scharge system at the Memphi s  s i te wou l d  be a s i g n i f i cant burden 
on the econom ics  and on the thermal eff ic i ency of the demonstration  pl ant . Al so , the reducti on 
i n  l i q u i d  effl uent wou l d  be offset by i ncreases in sol i d  res i dues and atmospher ic  rel ea ses . The 
sol i d  wastes wou l d  conta i n  l arge quant it ies of l eachabl e sa l ts and wou l d  probab ly  req u i re 
hazardous waste d i s posa l . 

Sol i d  waste di sposal  

The proposed pl ant wi l l  produce a wide vari ety of sol i d  wa stes i ncl uding  gas i f i er ash , bo i l er 
ash , bo i l er fly ash , FGD s l udge ,  water treatment sl udge , and spent catal ysts . The sol i d  waste 
fac i l i t ies i ncorporated i nto the p l ant des i gn must provi de envi ronmenta l ly  safe handl i ng and 
storage of al l sol id  process wastes and by-products generated duri ng the l i fe of the project . The 
pl ant wi l l  l andfi l l  on ly  nonhazardous  sol i d  wa stes on s i te .  Any hazardous wastes wi l l  be trucked 
off s i te wi th i n  90 d of generation  as requi red by the State of Tennessee . Whi l e  on s i te i n  tem
porary storage , the wa ste wi l l  be conta i ned i n  l eak-proof tanks and handl ed i n  accordance w ith 
RCRA . Th i s  waste wi l l  �e d i sposed of at  an EPA-approved fac i l i ty ,  such as "Chem i ca l  Waste Manage
ment of Al abama , "  l ocated near L i v i ngston , Al abama , about 270 mi l es from the s i te .  Storm water 
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fal l i ng on sol i d  waste l andfi l l s  wi l l  be col l ected as l eachate , mon i tored , and d i scharged with  
p l ant wastewater .  The  l eachate wi l l  be  treated in  wastewater treatment if  mon i toring  i nd i cates i t  
to be necessary .  

Prel i mi nary resul ts of gas i f i er ash-l each ing  studi es i n d i cate that the  ash aggl omerates are not 
hazardous wastes as defi ned by RCRA . The gas i fier  ash represents about 74% of the total sol i d  
waste production o f  the p l an t .  Over the 20-month demonstration per iod , about 286 , 000 tons of 
gas i fier  ash wi l l  be produced . Over the 20-year l i fe of the p l ant ,  approximately  3 . 9  x 1 06 tons 
of gas i fi er ash wi l l  be produced.  Thi s gas if ier  ash a l one wou l d  cover the avai l abl e sol i d  waste 
storage area [approximately  1 6  ha ( 40 acres ) ]  to a depth of as much as 1 5  m ( 50 ft ) ,  depending  
on the  degree of compaction attai nabl e .  Steam generation ashes and FGD s l udges wi l l  al so have 
s i gn i fi cant storage vol ume requ i rements ( Sect .  2 . 2 . 1 . 8 ) . 

Several s i gn i f i cant al ternati ves exist  for the management of sol i d  wastes of the types and quan
t i ties  produced by the proposed p l ant.  Maj or d i sposal concepts i nc l ude dry l andfi l l s ,  d i sposal 
ponds , commercia l  ut i l i zation , and offs i te d i sposal . Des i gn al ternati ves that may be i ncorporated 
i nto the major d i sposal concepts i nc l ude mi xed or seg regated d i sposal and impoundment l i ners . 
These al ternati ves are summari zed i n  Tabl e 2 . 6 . 

Table 2.6. Major solid waste streams and alternative treatment processes 

Stream 
(and contaminants) 

Gasifier ash, 25 tons/h 

Boiler fly ash and bottom 
ash, 4 tons/h 

Gypsum from FGD, 

4 tons/h (soluble sodium 
sulfate) 

Olromate destruct sludge 

Wastewater treatment 
sludge 

Treatment method 

1 .  Dry landfill on site• 

2. Commercial utilization, all or part 

3. Offsite disposal 

1 .  Dry landfill on site 

2. Wet ponding 

3. Commercial utilization, part only 

4. Codisposal in Allen Generating Plant 
ash pond 

1. Dry landfill on site• 

2. Commercial utilization 

3. Offsite disposal 

1. Dry landfill onsite8 

2. Offsite disposal 

1. Dry landfill onsite8 

2. Offsite disposal 

Remarks 

Conventional practice for nonhazardous 
waste 

M LGW will seek markets, first four years 

Better flood protection ; requires more 
transportation and energy consumption 

Slu ice water adds to leachate processing 
load 

Conventional power plant practice; more 
storage area and embankments required 

Scale of operations probably too small 

Warrants further feasibility study; pipe
line required 

See "Gasifier ash" above 

Codisposal with ash may improve sludge 
consistency but affects ash market
ability 

See "Gasifier ash" above. 

Ongoing treatability studies will determine 
hazardous/nonhazardous nature 

Sludge trucked offsite to EPA approved 
faci l ity if determined hazardous in 
item 1 

Dry l andfi l l s .  Dry l andfi l l i ng i s  s u i tabl e for wastes that may be transported by truck ,  conveyo r ,  
front-end l oade r ,  or s i mi l ar means and for wastes that are structural l y  stabl e ( i . e . , the surface 
wi l l  support heavy equ i pment operations ) .  Depo s i ted sol i ds may be compacted and covered wi th soi l 
to m i n i mi ze water and wind erosion  and parti cul ate rel eases . Landfi l l  impoundments may be 
designed for hazardous or nonhazardous storage operations . Seepage control for dry l andfi l l s  i s  
s impl i fied by the absence o f  a l i q u i d  l ayer over the stored sol i ds so that there i s  l i ttl e o r  no 
hydrau l i c  head , or  pressure , acting on the bottom of the impoundment .  Long-term stabi l i zation of 
the l andfi l l  may be accompl i shed by app ly ing a c l ay or soi l cover and establ i sh i ng vegetati on or 
r i prap over the surface . 

Envi ronmental effects of dry l andfi l l s  re l ate to ( 1 ) parti�bl ate and runoff rel eases during  opera
t ion , ( 2 )  seepage of l eachates i nto groundwater and surface waters , ( 3 )  l and use and aestheti c  
i mpacts , and ( 4 )  potentia l  l ong-term rel ease of sol i ds through d i s rupti on of the impoundment �Y 
natural forces such as eros ion , sei sm i c  act i v i ty ,  and d i fferentia l  settl ement of foundati on and 
waste material s .  
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�t pond i ng .  Wet pondi ng i s  i n  common u se  i n  conventional  coal appl i cations for f ly  ash and 
ottom ash di sposal . Ash i s  transported as a s l urry from the pl ant to the storage pond ,  where i t  
ettl es to the bottom . The ma i ntenance o f  ponded water over the depos i ted ash prec l udes dust 
e l ease but i ncreases the potent ia l  for the seepage of contami nants i nto the groundwater .  The 
se of wet pond i ng at the s i te woul d requ i re l arger storage area s ,  add i t i onal embankments , and 
he redes i gn of l i ners empl oyed for seepage control . The use of water as the transport medium  
oul d resu l t  i n  the  generation  of add i ti onal l i q u i d  wastes . Duri ng the ash-sl u i c i ng operat ion , 
ca l e-forming  chemi ca l s  are l eached from the ash , and the conti nued recyc l e  of the pond water 
esul ts i n  excessi ve concentrations and scal i ng of the ash-transport system . The method avai l 
bl e to control the concentrati ons o f  scal i ng agents i nc l ude rep l acement o f  spent water w ith 
res hwater ( b l owdown) and the various forms of water softeni ng and demi neral i zati on treatment . 

t the compl etion  of proj ect operat ions , the ponds wou l d  be dra i ned and covered with  an i mperme
bl e soi l cap and revegetated as i n  the dry storage counterpart.  However ,  the saturated cond i 
i on o f  the ash may render the construct ion o f  the cap d i fficu l t ,  and settl i ng coul d resu l t  i n  
remature fa i l ure o f  the cap .  

ommerc i a l  ut i l i zat ion .  Gas i fi er  a s h ,  steam generation fly and  bottom ash , and  FGD sl udge ,  have 
otenti al  for commerc i a l  uti l i zat ion . Some spent catal ysts may be rec l a imed . For examp l e ,  
pproximately 1 6 . 3% o f  the coal a s h  col l ected i n  1 975  was uti l i zed for commerc i a l purpose s .  The 
ajority of the uti l i zed ash was of the coarser bottom ash and boi l er s l ag fracti ons , wh ich  are 
im i l ar i n  nature to the gas i fi er ash aggl omerates .  Commerc i a l appl i cations of coal ash i nc l ude 
oad aggregate , soi l stab i l i zers , construction fi l l , l i ghtwe i ght aggregate , and cement su ppl e
�nts . The FGD s l udge from the FMC doubl e-al ka l i  scrubber conta i ns cal c i um su l fi te and has been 
ppl i ed to farml ands to improve soi l su l fur  content .  

' he  MLGW proposes to market gas i fier  ash , fly ash , bottom ash , and FGD s l udge throughout the l i fe 
1f the short-term waste storage area ( four years ) .  I f  l i ttl e or no demand �evel ops for these 
1astes , separate storage areas for ash and s l udge wi l l  not be ma i nta i ned in the l ong-term storage 
.rea . S h i pment of sol i d  waste by-products off s i te wou l d  resu l t  i n  add i t i onal  traffic  and dust 
mpacts . Howeve r ,  these impacts wou l d  be offset by the reduction of the sol i d  waste i nventory at 
:he s i te .  I t  i s  unl i ke ly  that tota l uti l i zation of p l ant sol i d  wastes w i l l  occur ;  thus , thi s 
1 l ternati ve woul d not el i mi nate the need for l ong-term storage of sol i ds on the s i te .  

lffs i te d i sposal . An al ternat ive to di spos i ng of nonhazardous sol i d  wastes on s i te i s  to d i spose 
,f them off s i te .  Thi s act ion  coul d be necessary , to  some extent , if  some of the  waste cou l d  
1ot be ut i l i zed commerc i a l l y ,  and i t  cou l d  be benefi c i a l  where the offs i te d i sposal area demon
;trates super ior  i so l ation of the wastes from groundwater and surface water and protecti on from 
:he d i srupti ve forces of earthquakes , fl ood i n g ,  eros ion , and d i fferenti a l  settl ement .  The trans
,ort of wastes wou l d  resu l t  in i ncreased energy consumpti on and wou l d  resul t in 'add i t i onal dust 
ind traffi c impacts over those of ons i te d i sposal ; note that the waste vol ume i s  about 0. 1 of the 
'eed coal vol ume .  Any v i abl e a l ternati ve s i tes woul d be reasonab l y  acces s i b l e and wou l d  be 
. i mi l ar  i n  s i ze to the waste d i sposal area of the proposed p l ant but wou l d  not be subjected to 
evere zon i ng or l and use restr ict ion .  

egregated versus mi xed storage . M i xed storage of wastes i n  a common l andfi l l  or pond-type 
mpoundment offers operational  s i mpl i c i ty and l ow cost .  Mi x i ng ash  a nd  s l udges may i mprove 
l udge consi stency and yie l d l ong-term mechan ica l  stabi l i ty unac h i evabl e by u s i ng s l udges a l one . 
uch stabi l i zati on cou l d  rel i eve l and use restrictions  on the di sposal area after c l osure .  For 
xampl e ,  several exi st ing  methods of codi spos i ng power p l ant ash and FGD s l udge ut i l i ze pozzo l an i c  
eacti ons to convert s l udge to h i gh-compress i ve strength fi l l  materi a l . 

owever ,  envi ronmenta l and econom i c  factors cou l d  make parti al ly  or compl ete ly  segregated waste 
i sposal  des i rab l e .  In cod i sposa l , i nc l ud i ng l eachabl e or hazardous sol i ds i n  the common i mpound
�nt wou l d  requ i re upgrad i ng overal l impoundment l i ners and operating  practi ces to meet proposed 
:RA waste management standards . P l ac ing  such wastes i n  a separate hazardous waste i mpoundment 
Jul d perm it  l ess costly d i sposal practi ces to be u sed in  the common impoundment for nonhazardous 
1 stes . I f  wastes are codi sposed , waste i ncompat ib i l i ty ( the hypothet i cal  i nteraction of d i ffer-
1t waste forms to generate noxious  gases or l eachates )  wou l d  al so make segregation des i rab l e .  
!parate storage i s  adv i sabl e for commerc i a l ly  u seful gas i fi er  ( and boi l er )  ashes for wh i c h  be i ng 
,ntami nated by s l udge admi xture cou l d  l i m it  the i r  marketab i l i ty .  

1 e  s hort-term waste storage area for the i n i ti a l  four  years of operation o f  the proposed p l ant 
1 1  prov ide separate storage of gasi fier ash and FGD scrubber s l udge . Bo i l er fly ash  i s  cur
!ntly consi dered by E PA under RCRA as a spec i a l  waste and wi l l  be codi sposed with the gas i fi er 
!S i due . Because of the potent ia l  for heavy-metal and toxi c organ ic  content ,  wastewater treat-
!nt s l udges are presumed to requ i re separate storage . Compared to the common l andfi l l  approac h ,  
.nd requi rements i ncrease for l ong-term d i sposal ( after the i n i t i al four  years o f  p l ant operat ion )  
1en separate d i sposal of the d i fferent res idues i s  sel ected . More l and i s  needed i n  thi s i nstance 
!cause of the amount of storage area l ost to the add i t i onal emban kments and access routes 
·qu i red . Offsett i ng the add i t ional l and use wou l d  be the separate d i sposal of the d i fferent waste 
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materi al s ,  wh i ch wou l d  al l ow better control o f  runoff-water qual i ty ,  because i n d i v i dual ly  tai l ored 
wastewater treatment procedures cou l d  be appl ied  where needed . 

Impoundment l i ners . L i ners are i nstal l ed i n  impoundments where neces sary to l im i t  seepage i nto 
groundwater or surface waters . The commonly  u sed l i ner types s u i tabl e for use  i n  the impound
ments of th i s  p l ant i ncl ude synthet i c  membranes and compacted c l ay .  Both these l i ner types are 
repa i rab l e  i n  serv i c e ,  and thei r serv i ce l i fe i s  a functi on of i nstal l at ion  qual ity .  I t  i s  
pos s i bl e ,  then , to choose the more s u i tabl e l i ner for th i s  project based o n  each option ' s  cost 
and the l ocal avai l abi l i ty of s u i tabl e l ow-permeab i l i ty c l ay .  Other mater i al s s u i tabl e for 
di k i ng proces s/storage areas for forming water storage bas i ns are aspha l t  pav i ng or concrete . 
These materi a l s offer r i g i d i ty and abra s i on res i stance i n  the above-ground appl i cati ons , but th i s  
property i s  of  l es ser val ue i n  bel ow-ground appl i cation s .  Aspha l t  or  concrete wou l d  cost  more 
than c l ay or polymeric  l i ners but wou l d  not offer any addi ti onal performance advantage.  In  the 
case of potentia l  l ater damage by heavy equ i pment operat i ons on the fi l l ed area , the ri g i d  mate
r ia l s wou l d  be more suscept i b l e  to cracki ng and g roundwater contami nation by l eachate . 

Synthet ic  membranes of polymeri c ( p l asti c )  materi al s demonstrate excel l ent control of seepage 
( permeabi l i t i es l ess  than 1 0- 1 2 cm/ s ) . Proper empl acement of the l i ner requ i res a smooth , stab l e  
surface free o f  coarse materi al s that may cause punctures . Spec i al care i s  requ i red to ensure 
proper heat seal i n g  of seams and jo i nts . The l i fe of a polymer ( Hypa l on ) l i n i n g  i n  thi s appl ica
tion  is  expected to exceed 50 years , with  a warranted l i fe of 20 years . Al so , the extreme 
extens i b i l i ty of Hypa l on ( 1 5% )  wi l l  greatly m i n imize the poss i b i l i ty of fai l ure from so i l s  
settl ement .  F i nal l y ,  al though a l i ner may fa i l , methods o f  detecti on have been provided ,  and 
repa i r  procedures wi l l  be rap id ly  i mpl emented . 

Natural cl ays of l ow permeab i l i ty may be used to l i ne i mpoundments . Compacted c l ay l i ners are 
typ i cal l y  several feet t h i c k ,  w i th the thi ckness bei ng determi ned by the properties of the cl ay 
and the desi red l evel of seepage contro l . Un l i ke synthetic l i ners , cl ay l i ners wi l l  normal ly  
a l l ow smal l continuous amounts of seepage .  Al s o ,  though cl ay l i ners can  l ast up  to  40 years , 
they are s uscept i b l e  to damage by so i l settl ement ,  frost ,  and heavy traffi c .  

As a precauti onary measure ,  the proposed short-term s torage area w i l l  be equ i pped w ith a 36-mi l 
Hypa l on l i ner . Experi ence wi th the s hort-term area wi l l  a i d  i n  i dent i fying  the des i gn req u i re
ments for the l ong -term s torage area ( Sect .  4 . 1 . 5 . 2 ) .  

A fai l ed p l asti c f i l m  l i ner i s  normal l y  repai red and reused . The fai l ure i s  l ocated by analyzi ng 
water from underdra ins  or test bori ngs . Stored waste i s  excavated down to the sand l ayer over
l yi ng the l i ner and i s  haul ed to a reburial  l ocati on , which  may be adjacent to the same impound
ment . The sand l ayer i s  temporari l y  d i sp l aced by water sprays used to expose the damaged l i ner . 
New pl asti c f i l m  i s  l a i d  over the tear or puncture and heat seal ed , o r ,  i f  the ex ist ing  fi l m  i s  
sound , the or ig i nal but defecti ve heat seal i s  re-formed . The sand i s  repl aced , comp l et ing  the 
repa i r .  Th i s  type of patc h i ng is an i ndustry-accepted mai ntenance procedure for l i ned ponds and 
fi l l s .  

Ac id  gas removal 

A cri t ical  system requi rement for the su l fur removal and recovery system i s  the choice of an 
aci d gas ( H2S + C02 ) removal process sel ect i ve enough for the type of acid  gases ( su l fur com
pounds ) to be fed to the Cl aus  u n i t .  

Carbonyl s u l f ide ( COS ) contami nates the raw product gas . Other commerc i a l  processes ( Stretford , 
Su l fi nol , MEA ,  and others ) were eval uated i n  the prel im inary pl ant des i gn stage and rul ed out  
because of thei r i nadequate o r  unproven capabi l i ty for COS  remova l .  The  Sel exol cho i ce is  based 
on i ts best sel ect i v i ty aga i nst C02 and l owest-ut i l i ti es requ i rement for the degree of total 
desu l furi zation requ i red . 

Benf i e l d  was sel ected for the c redi t generation modul e because of ( l ) i ts l ow energy consumption  
compared w i th the  al ternate ami ne sol vents and  ( 2 )  better economi cs and effecti veness than the 
Sel exol process . The off-gas from t h i s  modu l e  req u i res inci nerati on regard l ess of process 
c ho i ce . 

Control of su l fu r  emi s s i ons 

Su l fur emi ss ions  occur as smal l concentrat i ons of su l fur d iox ide and hydrogen s u l f ide in the 
su l fur recovery cl eanup tai l -gas , as s u l fu r  d i ox ide in the coal -fi red bo i l er stack gas , and as 
s u l fur d iox ide in the C02 vent stream from the acid-gas removal process .  
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The proposed method of su l fur recovery i s  the empl oyment of a Cl aus  un i t  to produce e l emental 
s u l fur from the aci d-gas stream. Because the ta i l -gas i s  d i rected to the ta i l -gas-cl eanu p  
system , there are n o  d i rect atmospheric emi s s i ons from the Cl aus p l an t .  

T h e  untreated ta i l -gas from t h e  Cl aus un it  [ 1 0 , 91 6  acfm at 1 38°C ( 280° F ) ]  contai ns unacceptabl e 
l eve l s  of sul fur compounds ( primari l y  S02 , H2S ,  su l fur vapor and COS ) , wh i ch must be removed 
before d i scharge to the atmosphere . The preferred method of ta i l -gas c l eanup proposed in the 
des i gn of the demonstration p l ant i s  the Beavon-Stretford process . I n  the cata l yt ic  Beavon 
converter , hot ,  mo i st ,  fuel -r ich  combustion gas is used to hydrogenate a l l S02 to H2S :  

3H2 + S02 ---->- H2 S + 2H2 0 , 

and to hydrolyze most  of the COS to H2S : 

COS + H20 ---->- H2S  + C02 

The gas stream i s  then cool ed and passed countercurrent ly  through the Stretford absorber tower .  
The  Stretford sol ution oxi d i zes H2S to  a prec i p i tate of el emental su l fu r .  Depl eted Stretford 
sol ution conta i n i ng su l fur parti c l es must be passed through the Stretford o x i d i zer modu l e ,  i n  
wh ich  a i r  bubbl es form a froth o f  su l fur parti c l es and al so o x i d i ze the Stretford reagent for 
reuse . The recovered s u l fur i s  washed , mel ted , and added to the Cl aus-converter product . 

Any HCN escap ing convers i on i n  the Cl aus un it  i s  al so captured by the Stretford process ,  forming  
sodi um th i ocyanate . 

The proposed Beavon-Stretford system 
DOE to be BACT for th i s  appl i cati on . 
l ppmv H2S and 50 ppmv total su l fu r .  
2 0 0  ppmv respect i ve ly .  

has  a removal eff ic i ency of  about S9%  and  i s  bel i eved by 
Norma l atmospheri c emi ss i ons i n  the vent-gas wi l l  i ncl ude 
The process guarantee wi l l  be not to exceed 1 0  ppmv and 

An a l ternati ve to the proposed ta i l -gas treatment process  i s  the use of the She l l Cl aus off-gas 
treat ing  ( SCOT ) process .  Th i s  process , u s i ng  d i - i sopropano l amine  sol vent , offers a typ i cal 
removal eff ic i ency of about 96% , and the ta i l -gas conta i n i ng 200 to 500 ppm H2S must be i nc i ner
ated before stac k rel ease . Therma l regeneration and steam str i pp i ng of the r ich  SCOT sol vent 
prov ides a H2S- rich  gas stream that is recycl ed to the i n l et of the C l aus converte r .  I n  th i s  
appl i cation , t he  desul furi zati on performance of  the SCOT process woul d not be as good as that o f  
t h e  Stretford . 

An al ternati ve to recovery of e l ementa l su l fur wou l d  be the production  of sul furic ac id . A 
su l furic-ac i d  pl ant wou l d  reduce atmospheric emi s s i ons of H2S by not generati ng a ta i l -gas 
contai n i n g  H2S ;  however,  ac id  p l ants produce su l fur-d ioxide  emi s s i ons that contai n  ac id  m i s t .  
T h e  Wel l man-Lord process i s  avai l abl e t o  control these S02/H2S04 emi s s i ons . T h e  MLGW pl ant , a t  
1 00 tons/d of recoverabl e su l fur or  306 tons/d of H2S04 , i s  probably  too smal l t o  b e  economi cal ly  
v i abl e as a producer of aci d .  

Fl ue gas from the coa l -f ired boi l er i s  d i rected t o  the FGD u n i t .  One proposed method ( based on 
i ts extens i ve use record ) for the removal of su l fur d i ox i de i s  the FMC doub l e-al kal i process .  
Th i s  process contacts the  gas  with  a concentrated sod i um s u l f i te so l ut i on i n  a venturi  scrubber . 
The gas and su l fi te sol ution  are separated , and the gas i �  rel eased to the atmosphere . L ime i s  
added to the sol ut ion to prec i p i tate cal c i um su l f ite sal ts , whi ch are fi l tered , dewatered , and 
d i sposed of to l andfi l l . 

The second proposed method i s  the Ch iyoda 1 2 1 process .  Th i s  process i ncorporates a s i ngl e gas-
1 i q u i d  contact ing  dev i c e  w ith i n  wh i c h  al l the chemi cal and process steps (S02 absorption , su l f ite 
ox idation , and gypsum crystal l i zation ) take pl ace , thereby greatl y reduci ng the compl exity and 
i n herent probl ems experi enced w i th other l ime- l imestone scrubbing  systems . The C hiyoda 1 21 
process produces gypsym ( CaS04 -2H20 )  as a sal abl e or d i s posabl e product .  A forced-oxidation  step 
may be added to the doubl e a l kal i process to convert su l fi te ( CaS0 3- l /2H20 ) to gypsum.  The 
Ch iyoda and FMC processes appear to be functi ona l l y  equ iva l ent and are bel i eved by DOE to be BACT 
for t h i s  appl i cat ion .  

Al ternati ve processes ex i st that  do  not  produce cal c i um su l f i te sal ts . These processes i ncl ude 
the Wel l man-Lord and Shel l FGD processes , which  a l l ow the regenerabl e absorption of sul fu r 
d i o x i de for return to the C l aus u n i t .  The U . S .  Bureau of Mi nes c itrate process regenerates the 
sorbent by reaction with  H2S ,  formi ng sul fur .  

These al ternati ves are summari zed i n  Tabl e 2 . 7 . 
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Table 2.7. Major sulfur-containing gas streams and alternative treatment processes 

Stream 

Claus tail gas, 52,746 lb/h 
( H 2 S, COS) 

Boiler flue gas 
(S02, NO. ) 

C02 vent gas from gas 
treatment ( H 2 S) 

Flare 

' Proposed alternative. 

Control of particul ates 

Treatment method 

1. Stretford' 

2. SCOT/Super SCOT 

3. H2S04 plant on entire 
input to Claus 

1 .  Double a lkal i  FGD8 

2. Chiyoda 1 21• 

3. Regenerable Na2S03 scrubbing 
(Wellman Lord or Citrate) 

4. Regenerable CuO FGD (Shell) 

1. Incineration with no treatment of 
flue gas• 

1 .  None 

Remarks 

Vanadium in liquid blowdown requires 
treatment 

Higher S02 emissions 

Replaces S by-product by H2 S04 by· 
product; scale of operations probably 
too small  

Product s ludge may find commercial use 
Saleable gypsum product 

Concentrated S02 enters Claus reactor ;  
probable increased capital cost 

Concentrated S02 enters Claus reactor; 
requires H 2 source, taken from I F G  
product; N O .  reduction capabi l ity is 
easily added, probable increased 
capital cost 

Negligible S content compared to steam 
boiler effluent; NO. level exceeds S02 

Occasional release (start-up, shutdown) 

A wet suppress ion  system i s  proposed to control  fug i ti ve emi s s i ons  from the acti ve coal p i l e .  
The water forms a thi n wet l ayer o n  the s urface o f  the p i l e ,  wh i ch traps dust parti cl es . Wet 
suppression  systems have typi cal  effi c iencies  of 60% . The appl i cation  of a polymer crusting  
agent as  a control a l ternati ve is  i mpracti cal  because  of the  repeated d i s tu rbances of the  acti ve 
s torage p i l e .  However , the empl oyment of a crust i ng agent i s  proposed for the reserve coal 
storage p i l e ,  for wh i c h  control eff i c i enc i es are in excess  of 90%.  

A baghouse dust col l ecti on system , wi th fabr i c  fi l ters , hood i ng , bl owers , and appropriate duct
work , i s  proposed to control fug i t i ve emi ss i ons from the coal and ash  handl i ng systems . As 
i nd i cated bel ow , baghou se systems represent an effect i ve control techn i que for u se i n  enc l o sed 
spaces , wi th effi c i enc ies approach i ng 99 . 9% .  Al ternat ives i ncl ude the u se of cycl ones or e l ec
trostati c  prec i p i tators ; however , these candi dates suffer from i nferior  performance w ith smal l er 
d i ameter parti cl es and may be u nsafe operat i ng on coal dust- a i r  m ixtures . 

Techn ique 

Cyc l one 

El ectrostati c 
preci pi ta tors 

Baghouses 

Spray tower 

Venturi scrubber 

S i ze range (l!m) 

<5 
5 to 20 
1 5  to 40 

>40 

0 . 1  to 200 

>O . l 

5 to 50 

to 50 

Col l ection  eff ic i enc� (%) 

50 to 80 
80 to 95  
95 to 99 
95 to 99  

98  to 99 . 6  

99+ 

94 to 99 

97 to 99 

Fl ue gas generated i n  the coa l -fi red bo i l er conta i ns particu l ates , mostl y i n  the form of fl y 
ash  enri ched w ith trace e l ements and pol ynuc l ear aromati c s .  The demonstration  pl ant des ign  
bas i s  proposes use of e i ther a baghouse or el ectrostati c  prec i pi tator dust  col l ection system . 
These systems are functional l y  equ i val ent i n  th i s  appl i cati on , desi gned to achi eve i n  excess 
of 99 . 4% particu l ate remova l . Conventi onal baghouse material  i s  sen s i ti ve to gases with  h i gh 
temperature and s i gn i f i cant concentrations of S02 , S0 3 , and moi sture . Demonstrati on p l ant 
baghouse mater ia l  must therefore be sel ected for h i g h  corro s i on resi stance and l ong l i fe under 
these condi tions . El ectrostati c prec i p i tators can experi ence reduced part i cu l ate removal 
eff i c i encies  as fl ue gas S02 l evel s drop , which  may l im i t  pl ant fl exi b i l i ty in uti l i z i ng l ow
sul fur coal s as an al ternative  fuel . 

Tab l e  2 . 8  summari zes these al ternati ves . 
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Table 2.8. Major particulate emissions and alternative control methods 

Stream Treatment method Remarks 

Coal pile fugitive dust 

Coal/ash handl ing 
fugitive dust 

Boiler flue gas 

1. Water spray• 

2. Polymer crusting 

1. Fa bric filtration • 

2. Cyc lone 

1. Fabric filter" 

Active pile only 

Reserve pi le only 

System includes hoods. ducts, fans; 
col lected coal dust burned in boiler 

Lower efficiency a lternative 

Short bag life with high-sulfur coa l ;  
Teflon-coated fiberglass bags 

2. Electrostatic precipitator Up to 99.4% remova l ;  backed up by FG D 
unit 

3. Wet scrubbing Increased fan power consumption 

'Proposed a lternative. 

Bo i l er fl ue gas may be treated i n  Venturi scrubbers for parti cul ate removal or for combi ned 
502 and particu l ate removal . I ndustry operati ng experi ence w ith combi ned wet-scrubber removal 
of dust and 502 has i nd i cated that operati ng probl ems are common and that 502- removal functions 
are better performed on dust-free gas streams . Spray-dri er baghouse systems are be i ng deve l o ped 
to c l ean both 502 and dust but were not consi dered suffic i entl y devel oped for use  i n  the MLGW 
p l ant .  Venturi  scrubbers for part icu l a te removal on ly  requi re cost ly  h i gh-head booster fans 
and h i g h-operati ng power consumption . Thei r parti cul ate-removal performance i s  genera l l y  
i nferior to that o f  the baghouse system , which i s  a l so l ess expens i ve t o  construct . 

Waste heat rejection 

During norma l operations the proposed pl ant wi l l  generate approxi mately 659 x 1 06 Btu/h of 
process heat that cannot be recovered economi cal ly  and i s  therefore rejected as waste heat .  
The  wet mechani cal draft cool i ng  tower d i s s i pates 443  x 1 06 Btu/h ,  and  a i r-fan cool ers ( dry 
mechanical  draft) d i s s i pate 2 1 6 x 1 06 Btu/h .  Al ternati ve processes for was te heat removal 
i ncl ude once-through cool i n g ,  cool i ng ponds , spray canal s ,  and natural -draft coo l ing  towers . 
These are summari zed i n  Tabl e 2 . 9 . 

Table 2.9. Waste heat rejection alternatives 

Alternative 

1. Meehan ical-draft cooling tower• 

2. Once-through river water 

3. Cooling ponds 

4. Spray canals 

5. Natural-draft cooling tower 

6. Dry fan-assisted cooling 

• Proposed alternative. 

Remarks 

Concerns are drift, noise, blowdown, steam 
plume on cool dam p days 

Thermal discharge impacts water qua l ity and 
temperature 

Large acreage required; reduces chlorine 
discharge 

Less acreage than pond alternative; drift 
losses 

Scale of operations probably too small; 
large visual impact 

Large size, high costs; not justified at this 
site, where water is plentiful 

Once-through cool i ng i nvol ves a cool i ng water stream from a natural surface water source ,  
transfer of  heat to the  stream , and  d i scharge of the stream back to  the s urface water source . 
The heat i s  ul t imately  transferred to the atmosphere from the water surface .  The  M i s s i s s i pp i  
Ri ver p rov ide s  more than adequate f low and  surface area for th i s  al ternati ve system. Water 
qual i ty regu l ations and restrict ions , however , make t h i s  sys tem unacceptabl e .  
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Cool i ng ponds operate under the same pr i nc i p l es a s  once-through cool � ng , except that the
.
cool i ng 

stream i s  rec i rcul ated to an i sol ated body of wate r .  The demonstration  pl ant wou l d  requ i re a 
37-ha ( 92-acre ) pond for th i s  a l ternat i v e .  Th i s  add i t i onal acreage i s  unavai l abl e at the pro
posed s i t e .  

Spray canal s reduce t h e  l and requ i rement o f  cool i ng ponds by promoti ng heat transfer through the 
u se of ag i tators and sprays . The l a nd requ i rements for th i s  al terna ti ve wou l d  be about 4 ha 
(9 acres ) .  However , there are s i gn i fi cant questi ons about the rel i abi l i ty and des i gn requi re
ments of these systems . 

Mechan i cal -draft evaporative  cool i ng towers are the preferred system and use fans to draw a i r  
through the towe r .  Fa l l i ng water wi th i n  the tower contacts the a i r and g i ves  u p  heat .  Mechan i cal 
draft cool i ng towers are we l l  su i ted to meet ing  the demonstration pl ant cool i ng requ i rements . The 
ma i n  envi ronmenta l concerns for th i s  a l ternative  are bl owdown di sposal , dr ift l osses , v i s i bl e  
pl ume s ,  and no i se .  Land requi rements for thi s al ternat ive  are m i n imal  compared with the pond and 
spray canal al ternati ves . 

Natural -draft e vapora t i ve cool i ng towers u se the buoyancy of the heated exhaust a i r  to i nduce the 
necessary a i r  dra ft . The l arge , hyperbol i c  chimn ey character ist ic  of th i s  techno l ogy is nec
essary to ensure proper operati on .  Natural -draft cool i ng towers are  competi t ive  w ith  mechan i cal 
draft un its i n  l arge-scal e ut i l i ty or i ndustri a l  operati ons .  However , natural -draft cool i ng 
towers are not economi cal l y  j usti fiab l e for the rel at ive ly  sma l l  heat l oad of the demonstration  
pl ant . Rel ative  to the mechan i cal -draft u n i ts ,  natural -draft cool i ng towers have l ower dr ift 
emi s s i ons but present greater v i sual  impacts .  

Dry mechan i cal -draft cool i n g  towers u se fans to  draw a ir  across heat exchanger surfaces . There
fore , no water i s  consumed by eva porati on ,  l ost as dr i ft ,  or d i scharged as bl owdown . Dry heat 
exchange is much l ess eff i c i ent than evaporati ve cool i ng systems so that a much l arger tower i s  
requ i red . Both cap i tal  and operating  costs are prohi b i ti ve ,  except where water suppl i es for 
evaporati ve cool i ng are scarc e .  The use of mun i c i pal  water suppl i es by the pl ant wi l l  be  only 
a bout 1%  of the MLGW d i str i bution  system . Therefore , use of the dry-cool i ng al ternati ve for 
the total  heat l oad i n  the demonstration  pl ant i s  not bei ng consi dered ( see section  on a l ternative  
p l an t  makeu p water source s ,  fol l owi ng ) .  

Al ternati ve pl ant makeup water sources 

The proposed MLGW faci l i ty wi l l  use a tota l  of 0 . 1 5  m3/s ( 3 . 3  Mgd ) of wate r .  Makeup water wi l l  
be requi red at a rate of 0 . 1 2  m3/s ( 2 . 7  Mgd ) .  The rema i n i ng 0 . 03 m3/s  ( 0 . 6  Mgd ) of water needed 
wi l l  be obtai ned by recycl i n g  w i th i n  the pl ant .  

A number of a bundant water su ppl y sou rces are ava i l abl e in  the  v i c i n i ty of the I FGDP , i ncl ud ing  
( 1 ) the Memp h i s  sand aqu i fe r ,  ( 2 )  the Fort P i l l ow sand aqu i fer , ( 3 )  the  sha l l ow al l uv ium ,  (4 )  the 
Mi s s i s s i pp i  R iver ,  and ( 5 )  La ke Mc Ke l l a r .  Treated effl uent from the Maxson Sewage Treatment 
Pl a nt i s  al so part of the water supply for the area . 

The d i scussion  gi ven bel ow compares these a l ternati ve  sources of water from both an envi ronmental 
and economic  v i ewpo i nt .  

Memph i s  sand ( 500-ft sand�. Si nce 1 886 the Memphi s or 500-ft sand aqu i fer has been the pr i nc i pal 
water supply source for t e  Memph i s  a rea . 6  Currentl y ,  MLGW o perates s i x  maj or wel l f i el ds , which  
have  a capaci ty of 8 . 3  m3/s ( 1 89 Mgd ) . I ndustria l  users  add i ti ona l l y  wi thdraw about 2 . 2  m3/s  
( 50 Mgd)  from the source . Based on current projected growth rate s ,  MLGW i n tends to  i ncrease i ts 
water supply to 9 . 9  m3/s ( 2 25  Mgd ) by the year 201 0 .  Th i s  i ncrease wi l l  ta ke pl ace i rrespecti ve 
of the I FGDP demand . Thu s ,  supply o f  0. 1 2  m3/s ( 2 . 7  Mgd ) to the I FGDP is equal  to about 1 . 2% of 
MLGW ' s  pl anned supply i nto the next century .  

Transmi ss i v i ty of the Memph i s  sand i s  between 0 . 01 4  m2/s  and 0 . 059 m2/s  ( 1 00 , 000 and 41 0 , 000 ga l /  
d/ ft ) . Th i s  i s  a very h i gh va l ue and i nd i cates that the aqu i fer i s  a n  extremel y  pl entiful  source 
o f  water .  I n  add i ti o n ,  the Memph i s  sand aqui fer i s  1 50 to 250-m ( 500 to 800-ft ) thi ck , extends 
for hundreds of square mi l es ,  and has a vol ume of 7 x 1 0 1 1  m 3  ( 25 x 1 0 1 2 ft 3 ) .  Over the l i fetime 
of the pl ant , the I FGDP demand i s  a sma l l fracti on ( l ess than 0 . 01 % )  of the aqui fer vol ume or of 
projected a va i l abi l i ty in the Memphi s  area . 

The I FGDP cou l d  obta i n  water from the Memph i s  sand e i ther by purchas i ng c i ty water or by devel op
ing a wel l f i e l d  near the s i te .  These  options are d i scus sed separate l y .  

City water. I n  1 97 1 , MLGW ' s Da v i s  Station  began to wi thdraw water at the rate of 0 . 5  m3/s (12 Mgd) , about 6 km (4 mi l es )  to the southeast of the I FGDP s i te .  By 1 975  thi s wi thdrawa l rate 
had caused a water-ta bl e drawdown of 3 m ( 1 0  ft ) wi thi n a rad i u s  of 1 . 6 km ( 1  mi l e ) of the Dav i s  
Stati on . Thi s i s  t o  b e  compared wi th a tota l aqui fer thi ckness of between 1 50 and 260 m ( 500 and 
850 ft ) .  Pump i ng at the Dav i s  Station  i s  p l anned to reach 1 . 23  m3/s ( 28 Mgd ) by the year 201 0 .  
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Under the al ternat i ve of purcha s i ng c ity wate r ,  0 . 1 2  m3/s  ( 2 . 7 Mgd ) , or l ess  than 1 0% of the 
u l t i mate capac ity to be abstracted from the Dav i s  Station , wou l d  be d i s tri buted to the I FGDP .  
Because c i ty water i s  treated to remove i ron , manganese , and C02 , on ly  demi neral i zation wou l d  be 
requ i red at the I FGDP s i te for bo i l er feed water . However , 33% of the supply wou l d  need no 
addi tional  treatmen t .  

Two p i pel i nes wou l d  b e  bui l t  t o  supp ly  water from t h e  exi sti ng c i ty water d i stribution system to 
the I FGDP . One wi l l  extend from the Al l en Generati ng Pl ant , and the other wi l l  l i nk  w ith the 
ex i st ing system at Pres i dents I s l an d .  I nstal l ation of th i s  l atter p i pel i ne wi l l  requ i re dredging  
in  the  Tennessee Chute area of  Lake  McKel l a r  resu l t ing  in  a smal l ,  temporary water qual i ty 
d i stu rbance . 

Costs of purchas ing  c i ty water through the l i fe of the proj ect are est imated at $ 5 . 07 mi l l i o n ,  
based o n  constant 1 981  pr ices . These costs are smal l er than those for any of the other opti ons , 
mak i ng t h i s  cho i ce the preferred a l ternat ive .  

Separate well field. Separate devel opment of a wel l f ie l d for the pl ant to tap the Memphi s  sand 
aqu i fer would result i n  no i ncremental drawdown at Dav i s  but wou l d  cause a s l i ght drawdown near 
the I FGDP s i te .  Water obta i ned in th i s  manner wou l d  requ i re treatment at the s i te to remove 
i ron , manganese , and d i s sol ved C02 prior to i ts use in the I FGDP . Other impacts associ ated wi th 
th i s  al ternative i ncl ude 

1 .  the use  of offs i te l and to house the wel l f ie l d ,  pumpi ng station , and water d i stri bution 
system , and 

2 .  the need for add i t i onal ma i ntenance personnel to operate the pump i ng station  and treatment 
p l ant . 

Deve l o pment of a separate wel l fi e l d  woul d cost $ 5 . 8  mi l l ion over the l i fe o f  the proj ect ,  a cost 
h i gher than that for d i rect ly  purchas ing  c i ty water .  

Al l uv ia l aqu i fer .  At  the s i te ,  the  al l uv i a l  aqu i fer is  43 to  49-m ( 1 40 to  1 60-ft) th i c k ,  w ith a 
hydrau l i c conduct i v i ty of 0 . 1  to 0 . 35 cm/s . 7  I n  Tennessee i t  i s  pri nc ipal l y  used for i ndustr i a l 
purposes . Near the s i te ,  there are seven users who obta i n  yie l ds of around 0 . 09 m3/s ( 2  Mgd ) . 
I n  Arkansas the aqu i fer i s  used to supply i rri gation water ,  and yiel ds of greater than 0 . 3  m3/s 
(7  Mgd )  are common . 8 Condi tions  near the s i te are s i mi l ar to those found i n  Arkansas ; thu s ,  i t  
i s  l i ke ly  that a n  adequate and rel i abl e supply o f  al l uv i a l  water i s  avai l abl e .  

Water i n  the al l uv i al aqui fer has 
water and wou l d  requ i re treatment 
water tab l e  drawdown woul d occu r .  
down i s  l i ke ly  to  be temporary . 

h i gher l evel s of i ron , manganese , and phenol than does c i ty 
before i t  cou l d  be used i n  the p l ant . A l ocal i zed and m inor  

However ,  r i ver recharge to  the  al l uv i um i s  rap i d ,  and  draw-

A wel l fi el d deve l o ped i n  t h i s  aqu i fer wou l d  probably be off s i te and wou l d  req u i re that wel l s ,  
a pump hous e ,  and a d i str i bution system be i nstal l ed .  As for the separate wel l fiel d ,  addi ti onal 
mai ntenance personnel wou l d  be needed to o perate the pumpi ng station and treatment pl ant . Costs 
for obta i n i ng water from the a l l uv i um wou l d  be essenti a l l y  the same as those for the separate 
devel opment of a wel l f i e l d  i n  the Memph i s  sand s .  Thu s ,  thi s option ' s  cost i s  al so  h i gher than 
the cos t  of purchas i ng c i ty water wou l d  be , and it does not provide  substant ia l  envi ronmental 
benefi ts . 

Fort Pi l l ow sand ( 1 400-ft sand) . I n  the Memp h i s  area , the Fort P i l l ow sand ( 1 400-ft sand ) 
suppl ies  between 0 . 1 8  and 0 . 3  m3/s ( 4  and 7 Mgd )  to i ndustrial  users . 6  I n  the past , i t  has 
suppl i ed as much as  0 . 56 m3/s ( 1 2 . 8  Mgd ) . Transmi s s i v i ty of the aqu i fer ranges from 0 . 01 2  to 
0 . 02 m2/ s  ( 9 0 , 000 to 1 4 0 , 000 gpd/ft ) . 6 Al though i t  i s  not as transmi s s i ve or as extens i ve as  
the  Memp h i s  sand  aqu i fer ,  the  Fort P i l l ow sand  i s  capabl e of supp ly ing an adequate vol ume of 
water to the I FGDP that is  al so of better qual i ty than water from the Memp h i s  sand aqu i fer .  
However ,  i t  wou l d  probably  s ti l l  be necessary to  treat water at an ons i te fac i l i ty to  remove 
manganese and C02 before the water i s  used by the pl ant .  

Between 1 924 and  1 973 , MLGW operated we l l fi el ds i n  the  Fort P i l l ow sand , and  it  i ntends to 
preserve the aqu i fer for future u s e .  

Dr i l l i ng ,  wel l devel opment ,  and pump ing  costs woul d b e  h i gher i n  th i s  sand than i n  the shal l ower 
aqu i fers because of i ts greater depth and l ower transmi s s i v i ty .  I ncremental drawdown i s  al so 
expected to be h i gher .  Otherwi s e ,  u s i ng the Fort P i l l ow aqu i fer has the same overal l i mpl i ca
t ions  as  separately  devel op ing  a Memphi s sand wel l fi e l d ,  and it i s  a l es s  attract i ve a l ternat i ve 
for the I FGD P .  

Mi s s i ss ippi Ri ver.  The M i s s i s s i ppi  Ri ver i s  an abundant source of water at Memphi s .  The I FGDP 
demand i s  on ly  0 . 00 1 %  of the average f l ow and 0 . 005% of the h i stori c l ow fl ow of the ri ver . 
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However , the ri ver conta i n s  h i gher TSS and trace el ement concentrati ons than l ocal groundwater ;  
thus , ri ver water wou l d  need add i ti onal on s ite treatment prior to  use , probably  by  sand  f i l tra
t ion  and , perhaps , reverse osmos i s .  Th i s  coul d resul t in the generati on of a sol i d  waste that 
wou l d  requi re d i s posal . 

Construction  of an i n ta ke for the I FGDP wou l d  a l so resu l t i n  the fol l owing  env i ronmental i mpact! 

l .  the destruction of a smal l add i t i onal area of wetl and/fl oodpl a i n  on the r i ver ;  

2 .  temporary d i s turbances due to l ocal i zed dredg i n g ;  

3 .  entrai nment of i chthyopl ankton , zoopl ankton , and phytopl ankton l arvaes , and 

4 .  the creation  o f  a n  i mp i n gment hazard for adul t fi s h .  

Capi tal costs for upgradi n g  the raw water treatment faci l i ty to hand l e  r iver water are esti 
mated to be $3 to $5  mi l l i o n  above that needed for c i ty water ,  mak i n g  th i s  a substanti al l y  more 
expens i ve al ternati ve . 

Lake McKel l ar .  Lake McKel l ar offers a n  abundant source o f  water with  a n  average d i scharge to 
the M i s s i s s i pp i  Ri ver of 8 . 5  m3/s  ( 1 95 Mgd ) . The Al l en Generati ng P l ant uses the l ake to suppl y 
cool i n g  water at a rate of 22 m3/s  ( 500 Mgd ) . During l ow fl ows i n  January 1 981 , the l ake e l e va
t i on was bel ow the Al l en p l ant ' s  i ntake l evel . In that the navi gati on channel extends cl ose to 
the shore near the I FGDP ,  it is pos s i bl e that a l ake i ntake for the I FGDP cou l d  a l so occas i onal l y  
be above the water l evel . Thus the rel iab i l i ty of thi s source i s  questi onabl e duri ng l ow fl ows . 

Mo reover , an i nta ke wou l d  have to be constructed i n  the l ake ' s  turn i n g  bas i n  or i n  the Tennes see 
Chute .  Construction  of thi s i ntake i n  the turn i ng bas i n  wou l d  resu l t i n  

l .  add i ti onal dredgi ng-re l ated i mpacts o n  water qual i ty ;  

2 .  entrai nment o f  i chthyopl ankton , zoop l ankton , and phytopl ankton l arvae ; and 

3 .  a potenti a l  hazard to navi gati on . 

I f  the i n ta ke were l ocated i n  the chute area of Lake McKel l ar ,  s i mi l ar i mpacts wou l d  occu r wi th 
the add i ti onal i mpact of a l oss  of addi ti onal wet l a nd/fl oodpl a i n  area affected by i n ta ke 
constructi o n .  

I n  add i t ion , the qual i ty o f  Lake McKel l ar water i s  general l y  worse than ri ver water , mean i n g  
that exten s i ve ons i te treatment wou l d  b e  requi red . Thi s treatment woul d al so  probably generate 
a sol i d  waste that wou l d  need d i sposal . Capi tal and operating  costs wou l d  be h i gher than those 
for the r i ver opti o n .  

Maxson Wastewater Treatment' P l ant effl uent.  Treated effl uent i s  d i scharged at a n  average rate 
of 3 . 5  m3/s (80 Mgd) from the Maxson Wastewater Treatment P l ant . The m i n i mum recorded fl ow of 
the d i scharge was l . 4  m3/s ( 32 . l  Mgd ) , 8 . 4% of the I FGDP water demand . Thus , the Maxson pl ant 
cou l d  conce i vab l y  pro v i de an  ampl e supply of water to the I FGDP . 

S i nce i t  began operating , however , severe organ ic  overl oadi ngs have occurred at the Maxson pl ani 
and i ts effl uent d i scharge has frequently exceeded NPDES perm i t  l imits  for b i o l ogi cal oxygen 
demand ( BOD ) , TSS , and n i trates . By 1 983 , the p l ant wi l l  have been upgraded and i s  expected to 
comp l y  w ith i ts perm i t  l imi ts .  

Even i f  the Maxson pl ant meets perm i t  l im i ts ,  however ,  i ts effl uent wou l d  requ i re substantia l  
treatment before it  is  acceptabl e for  use in  the  I FGDP . I t  i s  expected that th i s  treatment 
wou l d  i ncl ude ch l ori nati on , c l a ri fi cation , reverse osmo s i s  treatment ,  and demi neral i zati on . 
Addi t ional cap i tal  costs for upgradi ng the raw water treatment faci l i ty at the I FGDP to handl e 
the Maxson d i s charge are esti mated to be $7  mi l l i o n .  Operati ng costs for the upgraded faci l i t� 
have not been estimated , but they woul d be s i g n i fi cant because of the manpowe r ,  power suppl y ,  
a n d  raw materia l s needed . 

Traces of pest ic ides and heavy meta l s  are currentl y present i n  the Maxson effl uen t .  If these 
s ubstances were present i n  water suppl i ed to the I FGDP , they coul d be concentrated during  coo· 
i ng tower reci rcu l ati on  and rel eased to the env i ronment v i a  dr ift and bl owdown . In addi t ion , 
ch l ori nation of the Maxson effl uent coul d produce chl ori nated hydrocarbons , wh i c h  wou l d  al so 
concentrated duri ng reci rcu l ati on . Rel ease of these substances in the dr ift coul d present a 
h uman heal th hazard , and the i r  presence i n  the bl owdown cou l d  necess i tate further treatment 
before d i scharge to the r i ver .  
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U s i ng surface waters from Lake McKel l ar or the M i s s i s s i pp i  Ri ver for pl ant makeup wou l d  have 
i ncreased envi ronmental impacts over u s i ng the proposed source .  Water taken from e i ther the 
al l uvi al  aqu i fe r ,  the Ft.  P i l l ow sand , a separate Memphi s  sand wel l  f ie l d ,  or the Maxson faci l i ty 
wou l d  requ i re treatment that wou l d  generate add i ti onal so l i d wastes . 

Tab l e  2 . 1 0  summari zes the water supply al ternati ves eva l uati o n .  

Table 2.10. Alternative water sources 

Source 

Memphis sand aquifer 

Purchase of city water" 

Development of separate wellfield 

Fort Pillow sand aquifer 

Alluvial aquifer 

Mississippi River 

Lake McKellar 

Maxson Wastewater Treatment Plant effluent 

•Proposed alternative. 

Al ternati ve pl ant fuel and f i r i ng methods 

Remarks 

Abundant and reliable supply of high-qual ity water needing 
little onsite treatment. Pipeline construction necessary. 
Slight incremental drawdown near Davis pumping station. 
Less expensive than any other alternative 

Requires additional onsite treatment to that needed for city 
water. Construction of wells, pumping station, and distribution 
system required. Slight d rawdown will occur near the site. More 
expensive than purchase of city water 

Wiay require additional onsite treatment to that needed for city 
water. Construction of wells, pumping station, and distribution 
system required. Due to greater depth and lower transmisivity, 
costs of well field development and operation are greater than 
for Memphis sand aquifer. Drawdown will also be greater than 
in the Memphis sands. More expensive than city water 

Requires additional o nsite treatment to that needed for city 
water. Construction of wells, pumping station and distribution 
system required. Very slight d rawdown will occur near the site. 
More expensive than city water 

Requires more extensive additional onsite treatment than 
groundwaters to remove suspended solids. This treatment may 
generate a solid waste that would require disposal. Construction 
of an intake will result in loss of floodplain-wetlands, water 
qual ity effects, entrainment of plankton larvae, and will present 
impingement hazards for adult fish. More expensive than city 
water 

Requires more extensive additional onsite treatment than 
groundwaters. Treatment may generate a solid waste that 
would require disposal. I ntake may occasionally be above lake 
level. Construction of an intake will result in loss of floodplain
wetlands, water qual ity effects, entrainment of plankton 
larvae, and will present impingement hazards for adult fish. 
More expensive than city water 

Requires very extensive additional onsite treatment to remove 
dissolved solids and organic contaminants. Pipeline con
struction necessary to obtain water from Maxson. Con
taminants may be concentrated during cooling tower re
circulation and released in the drift and blowdown. Release 
in the drift can present a human health hazard and, in the 
blowdown, may necessitate further treatment. More expensive 
than city water 

The proposed p l ant des i gn speci f ies coal as tile fuel for the pul veri zed fi red auxi l i ary boi l ers . 
Even after treatment to reduce the content of su l fur  d ioxide and particul ates i n  the fl ue gases , 
the bo i l ers are the source of about 1 1 40 tons per year of su l fur d iox ide and 1 40 tons per year  of 
parti cul ates . These emi s s i ons may be reduced through the use of c l ean-burn i n g  fue l s .  Natural 
gas and d i sti l l ate fuel o i l s  woul d be envi ronmenta l l y  su i tabl e ,  but ,  in l i ght of the project goal 
of reduci ng rel i ance on  natural gas and o i l , such use wou l d  be counterproducti ve .  The i ndustri al  
fuel gas product woul d be a v i a b l e  a l ternati ve fuel . An expanded cred i t  generati on system cou l d  
make natural gas a va i l abl e for pl ant startup operations . To ma i ntai n  the product des i gn output 
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and to supply al l p l ant fuel n eeds , the throughput must be i ncreased by 27% . The total coal 
requ i rement of  the p l ant wou l d  i ncrease by about 8% to 3385 tons/d . Sul fur d i ox ide  emi s s i ons  
caused by  the i ncreased p roduction and use of the  I FG wou l d  be about 1 00 tons  per yea r .  Part ic
u l ate emi s s i ons wou l d  be about 3 . 5  tons per yea r .  Reduction i n  these pol l utants and FGD sl udge 
producti on woul d be offset by i ncreased l i qu id  effl uent and ash producti on . 

The  se l ection of pu l veri z ed f i r i ng ( P F )  ( the  propos ed al ternati ve ) i s  based mai n l y  on the need to 
uti l i z e  effi c i ently char f ines  entrai ned i n  and recovered from the gas i fi er product gas . Stokers 
and f l u i d i zed-bed bo i l ers are l es s  abl e to accept the mi xtu re of h i gh-sul fur coal and f i n e  char 
as pl ant fuel . Low-sul fu r coal cou l d  be burned i n  a stoker to reduce pl ant S02 emi s s i ons  and 
make baghous e  parti cul ate col l ect ion  more rel iab l e .  Thi s method wou l d  requi re separate purchase 
and storage of  l ow-su l fur  coal . Fl u i di zed-bed u n i ts with  l i mestone sorbent beds wou l d  repl ace 
the PF-FGD system and avo i d  wet FGD s l udges . These u n i ts at the i r  current state of devel opment 
cannot guarantee the h i g h  rel i ab i l i ty l evel  ( 7900 h/year )  requi red for the MLGW demonstrati on , 
which  i s  normal l y  recorded by PF-type un i ts . 

These al ternati ves are summari zed i n  Tabl e 2 . 1 1 .  

Table 2. 1 1 .  Steam generation alternatives 

Alternative 

1. Pulverized-coal-fired boiler• 

2. Fluidized-bed boiler, l imestone 
sorbent 

3. Stoker-fired boiler 

4. Purchase from Allen Generating 
Plant 

5. Natural gas and distill ate fuel 
oil  firing 

6. I FG firing 

•Proposed alternative. 

I nc i n erat ion  a l ternat i ve s  

Remarks 

Able to com bust coal plus fines collected in  bag 
filters plus char from gasifier 

Eliminates FGD expense; lower efficiency in 
combusting gasifier char and collected coal 
dust 

Ability to burn gasifier char questionable;  
Kentucky coal  feedstock caking tendency may 
be excessive, requiring purchase of low-su lfur 
stoker coal 

Pipeline required; high-pressure extraction for 
pu m p  drives probably not feasible due to 
turbine design at Allen; would require switch 
to electric drives for compressors end pum ps 

Contrary to project objectives 

Requires increasea plant size to make additional 
gas; results in less S02 and particulate release 
to atmosphere; for start-ups, use natural gas 
or gas storage on site for I F G  

The control l ed combustor se l ected for th i s  pl ant wi l l  burn suff i c i ent product gas to ma i nta i n  
81 6°C ( l 500 ° F )  condi tions  t o  ensure the destruction o f  al l odorous compound s .  

The a l ternat ive to thermal combustion i s  cata lyt i c  i nci neration  a t  about 482°C { 900° F )  cond i 
t ions , prov i d i ng some potentia l  fuel savings  and reduced NOx outpu t .  The need for FGD reheat 
wi th the i nc i nerator output gas negates the pos s i bl e fuel savi ngs .  Nobl e metal catal ysts are 
eas i l y  foul ed or poi soned by contami nants i n  the enteri ng gas s treams so that fa i rl y  subs tant ia l  
costs are i ncurred at several -year i n terval s .  Sul furi c  ac i d  m i st i s  l i ke l y  to b e  formed because 
of  the cata l yst acti on . 

I nc i nerators of the mul ti pl e-hearth or fl u i di zed-bed types are s u i tabl e for sol i d/l i q u i d  refuse 
but not for gas-only appl i cation . * 

* 
T .  Shen , M .  Chen , and J .  Lauder ,  " I nc i nerati on of Toxi c Chemical  l�astes , 11 PoUution 

Engineering, vol . 1 0 ,  p .  45 , Oct .  1 978 . 
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Coal transportation a l ternati ves 

Operation of the pl ant wi l l  requi re approximate ly  3 1 50 tons of western Kentucky coal per day . 
Annual coal use  ( and ,  therefore , annual sh i pments ) depends on the number of days per year  that 
the pl ant operates . I f  the pl ant operates 250 d per yea r ,  whi ch seems reasonabl e during the 
demonstration phase of the project , annual coal use woul d  amount to 787 , 500 tons .  At 330 d per 
year ,  as pl anned for commercial  operation after the demonstrati on phase , annual coal use woul d be 
about 1 , 040 , 000 tons .  Quanti t ies of coal of th i s  magn i tude can be eff i c i ently s h ipped only by 
rai l  or barge . 

Data provi ded to MLGW by i n dependent s h i ppers i nd i cate that coal currently can be transported by 
barge to Memph i s  from the western Kentucky fi el ds for about $2 . 50 to $3 . 00 per ton .  Comparabl e 
estimates for ra i l  s h i pments range from $ 1 0 . 00 to $ 1 3 . 00 per ton . 

T h i s  d i fference i n  transport cost of $ 7 . 00 to $ 1 0 . 50 per ton impl i es an annual trans port cost 
d i fferential  of $5 . 5  to $8 . 3  mi l l ion  between the ra i l  and barge opti ons if the pl ant operates 
250 d per yea r .  I f  i t  i s  i n  producti on 330 d per year ,  the cost d i fferential  i s  proporti onately  
l arger - $7 . 3  to  $ 1 0 . 9  mi l l i on annual l y .  Assumi ng that operations start i n  1 984 and that thi s 
cost d i fferentia l  hol ds over the 20-year l i fe of the pl ant , th i s  future i ncremental cost stream 
has a 1 980 va l ue of $35 . 2  to $53 . l mi l l ion  at 250 d per year .  I f  the pl ant operates 330 d per 
year ,  these current val ue estimates i ncrease to $46 . 7  to $69 . 7  mi l l i o n .  These costs prov i de a 
substantial  i ncentive to l ocate the pl ant so that i t  i s  access i bl e by barge .  

2 . 3 . 2 . 2  Al ternati ve s i tes 

DOE ' s  Request for Proposal RFP-E (49-1 8 ) -2043 for a demonstration p l ant to produce I FG from coal 
was publ i s hed in January 1 976 and requi red that a s i te be speci fied as part of the proposal .  
MLGW sel ected the proposed Al l en s i te for prel i mi nary eng i neeri ng and des i g n .  Subsequent s i te 
eval uati on studies  by MLGW9 consi dered i n  some detai l  a total of f i ve s i tes for the MLGW faci l i ty ,  
a l l wi th i n  She l by County,  Tennessee ( construction  by MLGW i s  l imi ted by State l aw t o  Shel by 
County on ly ) . 

T he sel ecti on by MLGW of the proposed s i te i nvol ved cons i deration of projected envi ronmental 
impacts , as wel l as costs of l and acqu i s i t ion , pl ant des i gn mod i f i cati ons , and cost of de l ay .  
The DOE has prepared a report entitl ed " Ident i f i cation a n d  Eval uation o f  Al ternati ves t o  the 
Location of a Proposed Federal Acti on i n  the Fl oodpl a i n . "  Thi s report cons i ders envi ronmental , 
techn i cal , economi c ,  and schedul i ng factors . Based on thi s report , a Prel imi nary Statement of 
F ind ings  ( PSF)  conc l udi ng that no practi cabl e al ternati ve exi sts to s i ti ng the MLGW project i n  
the fl oodpl a i n  has been publ i s hed . The report and the PSF are reproduced i n  Appendi x C . 8 .  

T o  eval uate better the rel ati ve envi ronmental impacts associ ated wi th construction and operati on 
at al ternat ive s i tes , an i ndependent s i te eval uation was conducted . I n  thi s analys i s ,  engineer
i n g  factors were used on l y  as a screeni ng tool to el imi nate s i tes on which  construction was not 
cons i dered to be feas i b l e ;  eval uation of the rema i n i ng s i tes was conducted stri ctl y on the bas i s  
o f  envi ronmental factors . The al ternat ive s i tes were eval uated i n  the degree o f  deta i l  necessary 
to determine whether or  not they offered potential  for appreciab ly  reduced impact s .  

Two o f  these f i ve s i tes ( Mud I s l and and the North s i te )  present s i g n if icant l and u s e  probl ems 
because the i r  sel ecti on woul d  requ i re c hanges i n  zon i ng from res i dent ia l , agri cul tural , and l i ght 
i ndustri al  uses to heavy i ndustria l  uses . These two s i tes consequentl y have been el im i nated from 
cons ideration here . 

The rema i n i ng two a l ternative s i tes , Ri vergate and P i dgeon , are zoned for heavy i ndustry and 
cou l d  be devel oped so that they are techn i cal l y  s u i tabl e for the project.  Both the Ri vergate and 
Pi dgeon s i tes , al ong with  the proposed Al l en s i te ,  are s hown in Fi g .  3 .  l .  Al l three s i tes are 
wi th in  the Memp h i s  c i ty l imits . Two of the three s i tes , Al l en and P i dgeon , are owned by the c i ty 
of Memphi s .  The Ri vergate s i te i s  pri vate ly  owned . 

The envi ronment at the proposed Al l en s i te i s  descri bed i n  Sect .  3 . 1 ,  and envi ronmental con
sequences of constructi on and operation on the proposed s i te are anal yzed in Sect .  4 . 1 .  The 
Ri vergate and P i dgeon s i tes a re descr ibed in Sects . 3 . 2  and 3 . 3 ,  and the impact analyses for 
these s i tes are presented i n  Sect s .  4 . 2  and 4 . 3 .  Envi ronmental impacts at the proposed and 
a l ternat ive s i tes are s ummari zed and compared bel ow .  

Overv iew of the three s i tes 

Al l en .  The proposed Al l en s i te is l ocated on a pen i nsul a approximately  1 3  km west-southwest of 
the center of the c i ty and 1 . 2 km east of the M i ss i ss i pp i  River . The s i te is on the Mi s s i ss i ppi  
Ri ver fl oodpl a i n  and is  subjected to annual  fl ood i n g .  Dredged material  from Lake McKel l ar has 
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been p i l ed al ong the northern edge of the s i te .  Approximately  two-thi rds of the s i te i s  covered 
by d i sturbed bottoml and forest ,  and the rema i nder is meadow . Access  to the s i te by road or water 
i s  good.  

Ri vergate . The R i vergate s i te ( s hown i n  F i g .  2 . 5 )  i s  l ocated 4 km east of the Al l en s i te .  I ts 
eastern boundary i s  formed by a barge canal , and i ts western boundary , by Lake McKel l ar .  Al though 
the s i te is on the fl oodp l a i n  of the M i s s i s s i pp i  Ri ver , it i s  covered by a dredged fi l l  that 
ra i ses it above the 1 00-year fl ood stage . The s i te is zoned for i ndustr ia l  devel opment and i s  
part o f  the R i vergate Industr ia l  Park , but no i ndustry has been bui l t  o n  the s i te to date . The 
vegetative cover of the general l y  fl at s i te ranges from bare , recentl y d i sturbed dredge spo i l  to 
vegetation characteri st ic  of early to l ate ol d fi el d succes s i on , w i th smal l trees presen t .  A 
remnant of h i gh l y  d i s turbed fl oodpl a i n  forest borders the s i te a l ong Lake McKel l ar and Nonconnah 
Cree k .  Access to the s i te by road , ra i l , or water wou l d  be eas i l y  provi ded by extension  of 
exi sting  servi ces . 
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F i g . 2 . 5 .  Location of the Ri vergate s i te .  
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P i dgeon . The P i dgeon s i te ( F i g .  2 . 6 ) i s  l ocated w ith i n  the fl ood control l evee system on the 
M i s s i s s i pp i  al l uv i al pl a i n  about 2 . 4  km ( l . 5  mi l es )  south of  the confl uence of  the M i s s i s s i pp i  
Ri ve r  and Lake McKel l ar .  The s i te i s  nearl y fl at . Surface runoff fl ows southeast i nto Horn Lake 
Cutoff and fl ows out of the l eveed area at the southeast corner . The s i te i s  cu rrently i n  
agri cul tural use , w i th soybeans the major crop produced on the l and . Prime agri cul tural soi l s  
cover a l l of  the s i te area . The s i te i s  part of  the F ran k C .  P i dgeon I ndustr ia l  Park.  S i te 
access  for p l ant operation requ i res construction of barge dock ing faci l i ti e s  and a coal conveyor .  
These fac i l i t ies  cou l d  be  l ocated e i ther north of the  s i te i n  the  Al l en barge turn ing  bas i n  o r  
west of the s i te i n  t h e  M i s s i s s i pp i  Ri ver . Ra i l  access t o  t h e  s i te wou l d  requ i re construction  o f  
3 . 4 k m  of  ra i l  l i ne , w h i c h  wou l d  b e  i ns ta l l ed by the i ndustri al  park devel opers . Barge del i very 
of coal i s  much l es s  costly  than rai l del i very and wou l d  resul t i n  operat ing  cost savings  com
pared wi th ra i l  del i very of a bout $9 mi l l ion  per year ( Sect . 2 . 3 . 2 .  l ) .  

Overv iew of  impacts 

There are no overr id i ng  envi ronmental concerns that precl ude the construct ion and operation  of 
the MLGW fac i l i ty at the proposed s i te (Al l en )  or at e i ther of  the a l ternati ve s i te s  ( Ri vergate 
and P i dgeon ) .  For the most part , impacts of  operation wi l l  be the same at each of the three 
s i tes , whereas d i fferences i n  envi ronmental  i mpacts wi l l  occur as a resul t of faci l i ty construc
t i on . The major di fferences in envi ronmental impacts are summari zed be l ow .  

Al l en s i te 

• Pl ant construction at thi s s i te wi l l  resul t i n  the l os s  of 54 ha ( 1 34 acre s )  of fl oodp l a i n ,  
i ncl ud ing  about 2 8  h a  ( 70 acre s )  of  l ow- to medi um-qua l i ty wetl ands . 

• S i te requ i res fi l l i n g  to the project-des i gn fl ood l evel . S i te fi l l i ng wi l l  destroy l ow
to-moderate-qual i ty terrestr i al habi tat and wi l l  s l i ghtly al ter fl ood el evations  in Lake 
Mc Kel l ar .  Dredge/fi l l  operations wi l l  have m i nor impacts on a i r  qual i ty and water qual i ty 
( TS P ) .  

• Cons tructi on of the barge faci l i ty wi l l  resu l t  i n  mi nor i mpacts on aquat i c  habi tats . 

R i vergate s i te 

• T h i s  s i te as currentl y f i l l ed has i nadequate soi l -bear ing capaci ty for the MLGW fac i l i ty .  
Construction a t  thi s s i te woul d requ i re the removal and d i sposal of  exi st ing  fi l l  and the 
subsequent refi l l i ng of the s i te to meet des ign  s peci fication s .  Envi ronmental i mpacts 
rel ated to s i te preparation  wou l d  be qual i tati vely s i mi l ar to projected i mpacts at the Al l en 
s i te but woul d pers i st l onger here than at the Al l en s i te .  

• Use o f  t h i s  s i te wou l d  requ i re construction o f  a l ong di scharge p i pel i ne ri ght-of-way to 
the Mi s s i s s i pp i  Ri ver and a l ong dredge l i ne . 

• Use of th i s  s i te wou l d  d i spa l ce a devel oped i ndustri al  area capab le  of generating  tax 
revenue . 

P i dgeon s i te 

• Al though protected from di rect fl oodi ng by an exi st ing  l evee , the s i te i s  suscepti bl e to 
d i rect fl ood i n g  through seepage .  Construction and operation of the proposed fac i l i ty at 
t h i s  s i te woul d requ i re f i l l i n g  s i mi l ar to that requi red at the Al l en s i te .  Therefore , 
i mpacts of s i te preparation  at t h i s  s i te wi l l  be s i mi l a r  to those at the Al l en s i te .  

• Construction at the P i dgeon s i te woul d a ffect l and c l a ss i fi ed a s  prime agri cul tural so i l . 
Th i s  s i te i s  currently under cul ti vat ion . 

• Locat i ng a coa l barge term i na l  i n  the M i s s i s s i pp i  Ri ver to the west of the s i te wou l d  
a ffect approxima tely  20  ha ( 50 acres ) of  h i g h-qual i ty wetl and s ,  a n  i mportant wi l dl i fe 
hab i tat . 

• Locating  a barge termina l  at the proposed barge term i nal  l ocation for the Al l en s i te wou l d  
produce i mpacts on fl oodpl a i n ,  wetl ands , and aquat ic  ecol ogy i dentical to those ant i c i pated 
from con structi on of the barge term i nal  at the Al l en s i te .  Locati ng a barge term i na l  at 
th i s  l ocat ion for the P i dgeon s i te woul d req u i re an above-ground coal conveyor approxi 
mate l y  2 . 4  km ( 1 5 .  mi l es )  l on g .  Th i s  conveyor wou l d  b e  a s i gn i f i cant undesi rabl e v i sual  
feature as we l l  as a source of  fug i t i ve dust emi ss i ons during  operation . 
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Compari son of i mpacts 

Tab l e  2 . 1 2  summar i zes the s i gn i fi cant i mpacts assoc i ated with  the proposed s i te and the two 
al ternati ves .  These i mpacts are d i scussed bel ow and are descri bed i n  g reater deta i l  i n  Sect. 4 .  

Ai r qual i ty .  T h e  operation of  a l arge coal gasi f ication faci l i ty wi l l  resul t i n  t h e  emi ss ion o f  
pol l utants , regardl ess  of t h e  l ocati on . Variations i n  terra i n ,  atmospheric  d i spers i ve capabi l i 
t ies , amb i ent a i r qual i ty ,  and prox im ity to popu l ation centers wi l l  determi ne the extent of the 
i mpacts of  the emi ss ion of pol l utants . 

The Al l en s i te i s  fl a t ,  w ith  good d i s persi ve characteri sti c s ,  as are the Ri vergate and Pi dgeon 
s i tes . Al l three s i tes wi l l  requ i re substant ia l  earth-movi ng acti v i ti es during  s i te preparati on , 
which  wi l l  i ncrease exhaust emi s s i ons during  constructi on . Al though al l three s i tes woul d 
requi re extens i ve s i te preparat ion ,  dredge spoi l s ,  wh ich  tend to be wet and thus l ess  s ubject to 
dusti ng , wi l l  be u sed . F i l l  wi l l  be kept wet at a l l  s i tes and wi l l  not represent a major concern . 

Rout ine emi ss ions woul d be s im i l ar at al l three l ocati ons . At any s i te ,  fug i t i ve emi ss ions from 
coal storage can be m i t i gated and woul d not be a major concern . Because terra i n  and l ocal cl i ma
tol ogy are s i mi l ar at a l l three s i tes , predicted ground-l evel concentrati ons of pol l utants woul d 
be s im i l ar at a l l l ocati ons . Spec i fi c  concentration d i stributions wi l l  be the same ; however ,  
thei r rel ati ve l ocations wi l l  vary w i th s i te l ocati on . For exampl e ,  the maxi mum annual  average 
g round-l evel S02 concentration resu l t i ng from operation  of the proposed fac i l i ty at the Al l en 
s i te i s  p redicted to be 2 µg/m3 and wou l d  occur on Presi dents I s l and about 2 km north of the 
s i te .  Operation at the P i dgeon and Rivergate s i tes woul d a l so resu l t  i n  a max i mum annual average 
g round-l evel S 02 concentration of 2 µg/m3 , wh i c h  woul d occur about 2 km north of the s i te . 
Howeve r ,  for the Pi dgeon s i te ,  t h i s  poi nt of maximum pred i cted g round- l evel concentration l i es 
j ust west of the Al l en Generati ng P l ant and south of the proposed Al l en s i te .  Add for the 
Ri vergate s i te ,  the point  of maxi mum concentrati on woul d be i n  the v i c i n i ty of the Memphi s Harbor 
proj ect .  T h e  Al l en a n d  P i dgeon s i tes are near Pres i dents I s l and , wh ich  currentl y h a s  fa i r  to 
poor a i r  qual i ty ,  as does the area near the Ri vergate s i te . The P i dgeon s i te and the Al l en s i te 
are very c l ose to the Al l en Generating  Pl ant , and the Ri vergate s i te i s  near the Del ta refi nery .  

Unquanti fiabl e impacts , ch ief ly  from emi s s i ons o f  organ ic  compounds , wou l d  b e  s im i l ar a t  al l 
l ocati ons . Al l three s i tes a re near the Memphi s metropol i tan area . Under certa i n  wi nd condi 
tions , the emi s s i on s  from these s i tes cou l d  affect the Memp h i s  area . 

The effects of cool i ng tower operation woul d be s im i l a r  at al l s i tes . 
bodi es of water and are subj ect to h i gh amb i ent rel ati ve hum i d i ties . 
we l l -mai nta i ned towers wou l d  not be a p robl em at any of the s i tes . 

Al l s i tes are near l arge 
Depos i t i on of dri ft from 

The quant i fi abl e i mpacts are s imi l ar at al l l ocations , and no c l early superior  s i te from the 
standpoint  of a i r qual i ty i s  i denti f iab l e .  Al l major impacts that have been i denti f i ed can be 
successful l y  m i t i gated . Unquanti fi abl e impacts , such as synergi st ic  effects w i th other sources , 
p rec i p i tation modi f ication , and acci dent cond i t i ons , are l i ke ly  to be s i m i l ar at al l s i tes . 

Hydrol ogy. Construction  of the f i l l ,  wh ich  i s  necessary to devel op the Al l en s i te ,  wi l l  resu l t  
i n  s l i ghtly ra i sed fl ood el evations i n  Lake McKel l ar .  Fl ood i ng o f  the s i te duri ng f i l l  con
struction cou l d  resul t in f i l l  eros ion and project del ays . Rai s i n g  the e l evati on of the 
Ri vergate s i te l m by d i k i ng or f i l l i ng wou ld  have l i ttl e i mpact on surface water hydrol ogy . 
Shou l d  removal of ex i s ti ng f i l l  and subsequent refi l l i ng be requi red to achi eve the necessary 
l oad-beari ng capaci ty ,  the s i te ' s  fl oodi ng during f i l l  construction wou l d  be a concern . Impacts 
rel ated to surface water hydrol ogy caused by devel opment of the P i dgeon s i te depend on how coal 
i s  transported . P l acement of a barge termi nal i n  the M i s s i s s i pp i  Ri ver is undes i rabl e for 
navi gati on and ma i n tenance reasons .  L i ttl e hydrol og i c  i mpact i s  antici pated from p l ac i ng the 
barge termi nal i n  Lake McKel l ar ,  al though a l onger conveyor is requ i red . The process areas of 
the P i dgeon s i te are p rotected by l evees . Greater hydro l o g i c  i mpacts wou l d  resu l t  from deve l op
ment of the Al l en s i te than from use of the Ri vergate or P i dgeon s i tes . 

There i s  some potent ia l  hazard to a l l uv ia l  and bedrock aqui fers on al l three s i tes . Al l uv i a l  
aqui fers underl i e  a l l t h e  s i tes at shal l ow depth . Contami nation of the aqui fer at the Al l en s i te 
cou l d  pol l ute several i ndustri al  we l l s .  Severe contami nation of the al l uv ia l  aqu i fer cou l d  
affect the bedrock aqu ifer by l ea kage ; however ,  thi s i s  a remote poss i b i l i ty .  The Ri vergate s i te 
i s  c l oser to an area of poss i bl e  hydrol og i c  connecti on of the al l uvi um wi th the Memph i s  aqu i fe r ,  
a n d  seve re contam i nation of a l l uv i a l  g roundwater - al though not anti c i pated - cou l d  affect Memph i s  
dr ink ing  water .  The P i dgeon s i te i s  farthest from poi nts o f  use o f  a l l uv ia l  g roundwater ,  and 
potentia l  impacts on the a l l uv i a l  aqu i fer woul d have the l east effect on water users in that area . 

Water qual i ty.  S i te preparation acti vi ties  are l i ke ly  to be extens i ve at al l  three s i tes . 
Un l ess soi l test ing i nd i cates adequate l oad-beari ng capaci ty at the Ri vergate s i te ,  water qual i ty 
a l terati ons during construction  can be cons i dered equ i val ent at al l three s i tes . Spec i f i c  
perturbations are d i scussed i n  Sect . 4 . 1  . 3 .  I t  i s  expected that potential  i mpacts o n  the 
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M i s s i ss i pp i  Ri ver from dredg i ng for s i te bui l dup wou l d  be s i m i l a r  at al l s i tes . Impacts on Lake 
McKel l ar from P i dgeon s i te construction wou l d  depend on the l ocat i on of the barge doc k .  I f  
l ocated on Lake McKel l ar ,  i t  i s  l i kely that d i sturbances s imi l ar t o  those ant i c i pated at the 
Al l en and Ri vergate s i tes wou l d  occur .  For al l the s i tes , the i n stal l ation  of the product gas 
and water supply p i pel i nes wi l l  cause short-term perturbations . 

The wastewater from operation o f  al l three of the s i tes wi l l  be d i scharged i nto the M i ss i ss i ppi  
Ri ver . I t  i s  projected that the effl uent from the Al l en and Ri vergate s i tes wi l l  be d i scharged 
at approximately  the same l ocati on , Mi l e-Po i n t  725 . 5 ,  and that o f  the P i dgeon s i te d i scharged 
s l ight ly  farther downstream at Mi l e-Poi nt 724 . Effl uents from al l s i tes wi l l  be rap i d l y  di l uted 
i n  the r iver . Outsi de the mi x i ng zone , the i mpact to ri ver water qual i ty wou l d  be smal l i ncre
menta l l oadi ngs of those consti tuents for wh i c h  amb i ent concentrati ons exceed recommended l evel s .  
The s i ze o f  the m i x i n g  zone wi l l  be determi ned by the Tennessee D i v i s i on o f  Water Qual i ty Control 
w i th i n  the Department o f  Publ i c  Hea l t h ,  which  i s  the NPDES perm i tt ing  agency for the State . 
Poorer ambient  water qual i ty may exist at the P i dgeon s i te d i scharge po i nt because of the nearby 
Tennessee Val l ey Authority (TVA) -Maxson d i scharge . I ncreased barge traffic and periodi c ma i n
tenance dredgi n g  may i ncrease water turb i d i ty and concentrations of some chemi cal s at al l 
prospecti ve barge dock l ocati ons .  

Aquat i c  ecol ogy. Because s i te bui l dup requi rements at the Ri vergate s i te are uncerta i n ,  the 
i mpacts to aquat i c  hab i tats from dredg i ng in the Mi s s i s s i pp i  Ri ver must be as sumed to be equ i v
al ent for al l three s i tes . The construction  of the barge dock i s  anti c i pated to di sturb backwater 
areas such as those occurri ng i n  Lake McKe l l a r in the Al l en turn ing  bas i n  or at the Rivergate 
s i te .  Al though these areas appear to be medi um-qua l i ty hab i tat for f i sh  in the l ake , there 
appear to be other areas of equal or better qual i ty .  For a l l the s i tes , the i nstal l ati on of the 
product gas and water suppl y p i pe l i nes wi l l  destroy smal l areas of benth i c  hab i tat .  

Outs i de the  mi x i ng zone , operati onal impacts from the wastewater d i scharge i nto the M i ss i ss i ppi  
Ri ver are expected to be mi nor .  Increased barge traff i c  and  peri od i c  mai ntenance dredging  may 
modi fy l ocal i zed habi tat at al l prospecti ve barge dock l ocati ons . 

Geol ogy and so i l s .  Al l three s i tes cons i dered are l ocated on al l uv i a l  depos i ts of the M i s s i s s i pp i  
Ri ver . Deta i l ed subsurface i nformati on i s  avai l abl e for  the  Al l en and  R i vergate s i tes , and 
foundation  preparati on pl ans have been devel oped for the Al l en s i te .  Devel opment o f  the Al l en 
s i te requ ires extens i ve f i l l i ng and f i l l  consol i dation by v i brofl otati on . The Ri vergate s i te 
has previous ly  been f i l l ed to w i th i n  l m of the project des i gn fl ood el evati o n ;  however ,  avai l ab l e  
i n formation i ndi cates that i n  some areas s i te soi l s  are i ncapabl e o f  bearing the anti c i pated l oads 
( Appendi x  C . 8 ) . The P i dgeon s i te is protected by l evees ; foundati on condi tions  are unknown at 
the P i dgeon s i te .  S i te devel opment pl ans requi re fi l l i ng the s i te to the project des i gn fl ood 
e l evation . Compari son of se i sm i c  r i s k  to foundations on the three s i tes is not poss i bl e  because 
o f  l ack of subsurface sampl i ng and testi ng i nformation for the P idgeon s i te .  There may be l ocal 
vari ations in the a l l uv ia l  depo s i ts that woul d great ly  affect foundation stabi l i ty and the degree 
of foundati on preparati on requi red . 

In terms of agri cul tura l  va l ue of s i te soi l s ,  i mpacts resul ting  from devel opment of the P idgeon 
s i te wou l d  be greater than for deve l o pment of the Al l en or  Ri vergate s i tes .  So i l s  on the Al l en 
s i te are of l i ttl e or no agri cul tural val u e ,  natural soi l s  on the Ri vergate s i te have a l ready 
been covered by f i l l  material  ( g ravel l y  sand ) , and soi l s  on the P idgeon s i te (currently i n  agri 
cul tural use)  are c l ass if ied as prime farmland soi l s  by the Soi l  Conservation Serv i ce .  

Land use .  Al l three a l ternative  s i tes are currently zoned for heavy i ndustri al  uses  and are 
near ex i sting  i ndustri e s .  

The Al l en s i te has been u sed f o r  d i s posal  of dredge materi al , i s  i n  t h e  fl oodpl a i n ,  and contai ns 
about 28 ha of forested wetl and .  D i sposal of these dredge spoi l s  i n  th i s  area woul d no l onger 
be practi cabl e .  There is no  prime farml and on  the Al l en s i te ( Appendi x  B . 3 . 2 ) . The Ri vergate 
s i te ,  l ocated i n  the Ri vergate I ndustria l  Par k ,  has been fi l l ed to above fl ood stage , has no 
prime farml and , and is currently vacan t .  The P i dgeon s i te is l ocated in the Frank  C. P idgeon 
Industri a l  Park and i s  protected by existing  l evees . The s i te is enti rel y  prime farml and 
( Appendi x  B . 3 . 2 ) and i s  i n  agricul tura l use ( soybeans )  (a more compl ete d i scussion  of fl oodpl a i n  
and wetl and i mpacts i s  g i ven i n  Sect .  4 . 5 ,  Fl oodp l a i n  and Wetl ands Assessment and Appendi x  C . 8 ) . 

Because both the R i vergate s i te and the P idgeon s i te are i n  i ndustri a l  parks and shoul d be 
attracti ve for pri vate devel opment ,  use of these a l ternative s i tes cou l d  resu l t  i n  the l oss 
o f  potentia l  i ncome , empl oyment ,  and tax revenue as compared wi th the Al l en s i te .  

Terrestri a l  ecol ogy. Impacts on terrestri a l  b i ota woul d be greater at the Al l en s i te and the 
P i dgeon s i te than at the Ri vergate s i te .  At the proposed s i te 43 ha ( 1 08 acres ) of fl oodpl a i n  
forest and i ts associ ated wi l d l i fe wou l d  be el i mi nated ( i ncl ud i ng a smal l amount off s i te ) . 
About 28 ha ( 70 acres )  of d i sturbed , l ow- to medi um-qua l i ty wetl and [primari l y  a porti0n of the 
43-ha ( 1 08-acre ) fl oodp l a i n  forest] and 1 6  ha ( 40 acre s )  of d i sturbed meadow wou l d  al so be 
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Table 2.12. Comparison o f  im pacts a t  the proposed Allen site with impacts a t  Rivergate and Pidgeon sites 

Allen (proposed) 

N onattainment area for TSP in 

vicinity; good dispersion character

istics 

Little construction impact; careful 

coal storage during operation is 
designed to minim ize TSP 

Site lies on Mississippi floodplain 

and is regularly flooded; development 

would raise the design flood elevation 

a maximu m of 0.2 m (0. 7 ft) in Lake 

McKellar; flooding during fill em· 

placement could erode the fill and 
delay project 

Allu ival aquifer could be contaminated 

if coal and waste-storage liners 

failed; minor potential hazard of 

contamination of Memphis water 

supply if extreme contamination of 

alluvial aquifer occurred 

Effluent rapidly di luted by Mississippi 

River flow; existing water quality 

not in compliance for several con

stituents to be discharged 

Dredging for construction of barge 

dock may indirectly affect sunfish 

spawning area; little or no 

operational i m pact 

Site development requ i res construction 

of dredged fi l l  on Mississippi flood

plain;  foundation conditions and 

seismic risk present a potential 

geologic hazard requiring 

mitigative construction 

Zoned for heavy industrial; use of 

site for dredge spoil disposal 

would be d isplaced 

43 ha of d isturbed floodplain forest 

and 16 ha of meadowland wou ld be 
removed; five State-protected species 

may utilize site 

Large labor pool in Memphis area; no 

shortages expected 

Good access; only minor traffic im

pacts expected during construction 
period; services adequate 

No evidence of any s ites 

Rivergate 

Near nonattainment area for TSP; 

good dispersion characteristics 

M i nor; dust suppression required 

during construction 

Site development would have l i ttle 

i m pact on hydrology; flooding 

during construction could be a 

hazard; the site wou Id Ii kely re

quire refilling to above-design 

flood elevation. 

Hazard to alluvial aquifer similar 

to hazard at Allen site; potential 

hazard to Memphis water supµly 

somewhat greater than for the 

Allen site 

Effluent rapidly d iluted by 

Mississippi River flow; existing 

water quality not in compliance 

for several constituents to be 

d ischarged 

Extensive site preparation 

may adversely affect 

ecology 

Site is already filled to elevation 

above flood hazard; seismic 

risk equivalent to Allen site; 

foundation conditions un·  

desirable for  th is  project -

portions of the existing 

fill may have to be 

replaced 

Within a prepared industrial park; 

d isplacement of private industry 

could preclude tax revenue 

otherwise generated 

54 ha of weedy, early successional 

habitat destroyed 

Large labor pool in Memphis area; 

no shortages expected 

Good access; only minor traffic 

im pacts expected during con

struction period; services 

adequate 

Little l ikel ihood of significant 

sites 

Pidgeon 

Near area presently l isted as nonattain· 

ment for TSP; good dispersion 

characteristics 

Little construction im pact; dust 

suppression required as fill  dries 

Site development wou ld have no impact 

on Mississippi River flows; barge 

terminal may necessarily be located in 

the floodplain 

Alluvial aqu ifer could be contaminated 
by coal or solid waste leachates; site 

is remote from points of water use 

in alluvial aqu ifer 

Effluent rapidly di luted by Mississippi 

River flow; existing water quality not 

in compliance for several constitu ents 

to be d isdlarged; poorer ambient 

water quality may exist at this site 

because of TV A-Maxson discharge 

Im pact dependent on location of barge 

dock; l ittle or no operational impact 

Site development may require some 

fil l ing or dike construction. Foundation 

conditions are unknown. Prime farm· 

land occupies all of the site 

Zoned for heavy industry, though 

classified as prime farmland and cur· 

rently i n  agricultural production. 

Future agricultural use would be 

d isplaced 

54 ha of productive farmland in soy

beans and possibly 20 ha of flood

plain forest, a potential nesting 

habitat for the Mississippi kite, 

would be destroyed 

Large labor pool in Memphts area; 

no shortages expected 

Good access; only m inor traffic 

im pacts expected during con· 

struction period; serVices adequate 

Little likelihood of significant sites 
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affected . The P i dgeon s i te p roper consi sts enti re ly  of soybean f ie l ds , wh i ch are general l y  poor 
wi l d l i fe hab i tat.  Therefore , effects on  ex i st i ng nati ve b i ota wou l d  be s i g n i f i cantly l es s  than 
at the Al l en s i te .  However , thi s prime agricul tural l and is very producti ve , and , in the absence 
of i n tense cu l t i vation ,  cou l d  provi de excel l ent habi tats for vegetation and wi l dl i fe .  

I f  the P i dgeon s i te i s  sel ected , construction o f  a coal conveyor wou l d  affect ei ther a smal l 
amount of forested wetl and on the fl oodpl a i n  j ust  west of the s i te or primari l y  soybean f ie l d 
and meadow l and to the north , depending  on where the barge fac i l i ty i s  l ocated .  I f  the barge 
faci l i ty i s  l ocated a l ong the M i s s i s s i ppi R i ver west of the s i te ,  i t  woul d be necessary to c l ea r  
about 20 h a  ( 50 acres )  of fl oodpl a i n  forest for a barge s l i p ,  because the U . S .  Army Corps o f  
Engi neers wi l l  n o t  perm i t  the construction of a barge faci l i ty i n  the M i s s i s s i pp i  R iver Channel . 
The forest west of the P i dgeon s i te i s  mature and appears to be good nesti ng habi tat for the 
Mi s s i ss i pp i  k i te ,  a spec i es l i s ted as  endangered by the State of Tennessee . A coal conveyor 
and barge s l i p  i n  t h i s  forest might  adverse ly  affect the k i te .  

At the Ri vergate s i te , a weedy ol d-fiel d vegetation has become establ i shed s ubsequent t o  the 
f i l l i n g  of the s i te and i ts imned i atel y surrounding  area for i ndustri al  u s e .  Because of the 
recent d i s tu rbance res u l t i n g  from f i l l i n g ,  the Ri vergate s i te has l i ttl e current eco l o g i cal  
val ue and is  genera l ly  poor wi l dl i fe hab i tat .  Thus , constructi o n  wou l d  have the l east eco
l og i cal  i mpact at t h i s  s i te .  

Economi c ,  social , and cul tura l i mpacts . Devel opment of the proposed Al l en s i te or e i ther of 
the two al ternati ve s i tes wou l d  have v i rtual l y  i dentical economi c ,  social , and cul tural i mpacts , 
except for mi nor d i fferences i n  traff ic  access routes and proxi m ity to recreation area s .  

The Memph i s-Shel by County a rea i s  expected t o  have more than adequate i n frastructure t o  s upport 
the rel atively smal l s i ze o f  the work force . No s i g n i f i cant adverse impacts are expecte d ,  and 
pos i t i ve econom i c  i mpacts wi l l  resul t from wage and sal ary payments , l ocal purchase o f  materi al s ,  
and i ncreased l ocal bus i ness acti v i ty .  

Negati ve ,  b u t  m i no r ,  traff i c  i mpacts are expected duri ng construction  near the Al l en s i te .  The 
P i dgeon s i te woul d use the same access roads so that traff ic  impacts wou l d  be s imi l ar to those 
at the Al l en s i te .  The Ri vergate s i te woul d use d i fferent access  roads near the s i te ,  and the 
l ocal i zed congesti on  at s h i ft change s houl d be comparabl e to that at the al ternati ve s i tes . 

The Ri vergate s i te i s  l ocated away from Ful l er State Park and Chuca l i ssa Ind ian  V i l l age and 
woul-0 thus have no  i mpact on  these faci l i t i es . The Al l en s i te is 2 . 4  km ( l . 5  m i l es )  northwest 
o f  Ful l er State Park and wou l d  be v i s i b l e  from parts of the park that overl ook the M i ss i s s i pp i  
Ri ver val l ey .  However , because of the exi sting i ndustr ia l  natu re of t h e  surround i ng area , 
devel opment o f  the Al l en s i te s houl d not substant ia l l y  al ter the ex i sti ng v i s ual  envi ronment as 
v i ewed from Fu l l er State Park . The P i dgeon s i te wou l d  be more v i s i b l e  from the Chucal i ss a  
I n d i a n  V i l l age than wou l d  the other s i tes . 

Operat i on o f  the p l ant at any o f  the three s i tes shoul d resu l t i n  i n s i gn i f i cant no ise  impacts . 

2 . 3 . 2 . 3  Del ay of acti o n  

A del ay i n  t h e  construction o f  the demonstration  pl ant cou l d  resu l t i n  a de l ay i n  the construction  
of the  ful l -scal e commerc i a l  medi um-Btu gasi f icati on  faci l i ties . Thi s del ay cou l d ,  i n  turn , have 
an i mpact on meeting  the overal l energy goal s .  On a l ocal and regi onal l evel , a del ay i n  the 
constru�tion o f  t h i s  medi um-Btu gas i fi cation  demonstrati on pl ant wi l l  resu l t in a del ay o f  the 
econom i c  advantages associ ated wi th thi s proj ect . 

2 . 3 . 3  No acti o n  

Fa i l u re t o  a c t  on t h e  proposed proj ect wi l l  n o t  prov ide i n fo rmation  perta i n i ng t o  economics , 
techni cal ri s k ,  envi ronmental performance , or rel i ab i l i ty associ ated wi th the U-gas process .  The 
accel erated advancement of the state of the art i n  medi um-Btu gas i f i cati on  v i a  the U-gas process 
wi l l  not take p l ace .  The goal of u s i ng a major  domestic  energy resource , h i gh-sul fur caking  
coal , v ia  the U-gas p rocess wi l l  be  del ayed . 

The opportu n i ty for cost-shari ng w i th the c i ty of Memph i s ,  Tennessee , wi l l  be l ost .  Al so , the 
opportu n i ty to b u i l d  techn i ca l  confidence in the private sector with a success fu l  demonstrati on 
pl ant wi l l  be l os t .  
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The phys i ca l  and b i ol og i ca l  envi ronment of Memphi s  and S he l by County wou l d  rema i n  unaffected by 
t h i s  proj ect i f  the no-action  a l ternati ve i s  chosen . However ,  p l ans exi st for portions of the 
Al l en s i te ,  in the absence of the proposed project , to become a future ash d i sposal area for 
the TVA Al l en Generati ng  P l ant ( l ease agreement between the c i ty of Memph i s ,  MLGW , and TVA , 
January 1 ,  1 963 ;  amended December 1 1 ,  1 979 ) . I f  the no-acti on option i s  sel ected , the region  
wi l l  not  recei ve the  economic  benefi ts of  i ncreased empl oyment and  tax revenue associ ated with  
the construction  and  potentia l  conti nued operati on of the  demonstrat ion pl ant ,  and  MLGW ' s  
capac ity to prov i de u n i nterrupted gas servi ce to i ts i ndustr ia l  customers cou l d  be d im in i shed . 

REFERENCES FOR SECTION 2 

1 .  J .  Patel , " U-Gas Technol ogy Status , "  paper presented at Sympos i um on Advances i n  Coa l 
Ut i l i zation Techno l ogy ,  Lou i svi l l e , Ky . ,  May 1 4 ,  1 979 , I nsti tute of Gas Technol ogy , 
Chi cago , I l l .  

2 .  J .  G .  C l e l and  and G .  L .  Ki ngsbury ,  "Mu l t imedi a  Envi ronmental Goa l s  for Envi ronmental 
Assessment ,  U . S . E . P . A .  Research  Triangl e Park , EPA-600/7-77- 1 368 , 1 97 7 .  

3 .  Stamoudi s  and Luthy ,  " EPA Treatabi l i ty Manual I , " Wat.er Researah 1 4 :  1 1 43-1 1 56 ( 1 980 ) .  

4 .  PSD/PTC Perm i t  Appl i cati on , "Anal ysi s  of Amb i ent  A i r  Qual i ty Impact Duri ng  Non-Normal 
I FGDP Operati ng , "  January 1 98 1 . 

5 .  PSD/PTC Perm i t  Appl i cation Package for the Memphi s I FGDP , January 1 981 . 

6 .  J .  H .  Cr iner ,  P-C . P .  Sun , and D .  J .  Nyman , Hydrology of the Aquifer Systems in the 
Memphis Area, Tennessee, Water Supply Paper 1 779-0 , U . S .  Geo l og i ca l  Survey , 1 964 . 

7 .  E .  L .  Kri nti zsky and J .  C .  Wi re ,  Ground;,;ater in Alluvium of the Lower Mississippi Valley 
(Upper and Central Areas) , vol . 1 1 2 ,  Techn i ca l  Report 3-658 , U . S .  Army Eng i n eers Waterways 
Experiment Station , 1 964 . 

8 .  R. 0 .  P l ebuc h ,  Fresh-Water Aquifers of Crittend en County, Arkansas, C i rcu l ar No . 8 ,  Arkansas 
Geo l og ica l  and Conservati on Commi ss ion Water Resources , 1 96 1 . 

9 .  Memphi s  L i ght , Gas and Water D i v i s i on , Site Evaluation and Seleation, February 1 97 9 .  





3 .  AFFECTED ENV I RONMENT 

Th i s  secti on descri bes  the physi cal , ecol ogi cal , and soci oeconomi c setti ngs  at the three s i tes 
cons i dered . The proposed Al l en s i te is descri bed i n  Sect .  3. 1 ,  and the Ri vergate and P i dgeon 
al ternati ve s i tes  are descri bed i n  Sects . 3 . 2 and 3 . 3 ,  respecti ve ly .  The re l ati ve l ocations of 
these three s i tes are s hown i n  Fi g .  3 .  1 .  

3 .  1 PROPOSED S ITE - ALLEN , SHELBY COUNTY , TENNESSEE 

3 . 1 . 1 Meteoro l ogy , a i r  gual i ty ,  and noi se 

3 . 1 . 1 . 1 Meteorol ogy 

The proposed s i te l i es i n  the southwest port ion of Memphi s ,  Tennessee . The cl imate i s  temperate 
to s ubtropi c ,  with  cool wi nters and hot , muggy s ummers . Frontal systems may i nvade the s i te 
from e i ther the northern Great P l a i ns or the Gul f of Mex ico , bri ng i ng q u i ck changes i n  temperature , 
cl oud cover ,  wi nds , and prec i p i tati on . 

Normal dai l y  maximum temperatures range from 33 .  1 °C ( 9 1 . 6°F )  to 9 . 7°C ( 49 . 4°F ) , wi th  a maximum 
reported temperature of 41 . l °C ( 1 06° F ) . Normal dai ly m in imum temperatures range from 21 . 9 °C 
( 71 . 5° F )  to -0 . 2°C ( 31 . 6° F ) . Memph i s  recei ves an ave rage of 65% of the poss i b l e  sunshine per 
year.  The area averages 59 d wi th temperatures bel ow freez i ng . 

Winds are fai rly  bri s k  i n  the area , averag i ng 1 4 . 8  km/h ( 9 . 2  mph ) .  The prevai l i ng wi nd  di rect ion 
i s  south-southwest , with  a secondar¥ max imum from the north-northeast . The h i ghest reported 
wi nd at Memph i s  was 92 km/h ( 5 7  mph )  from the west .  D i spers i on character ist ics i n  the region  
are fai rl y good ,  except in  l ate surrrner and  earl y autumn , when winds average 1 1 . 4 km/h ( 7 . 1  mph )  
and l imi ted verti cal mi xing  occurs . A wind  rose dep i cting  the frequency with whi c h  the w ind  
bl ows from a gi ven di recti on i s  i ncl uded i n  Appendi x C . 1 . 1 . 1 .  

Prec i p i tati on i s  abundant , averag ing  1 24 . 7 cm ( 49 . l  i n . ) ,  and i s  un i formly di stri buted throughout 
the year ,  with h i ghest amounts occurri ng in the spri ng and l owest amounts , in the fal l .  One 
h undred s i x  days per year are expected to have preci pi tat ion of 0 . 03 cm ( 0 . 01 i n . ) or  more . 
Total snowfal l ,  inc l udi ng i ce pel l ets , averages 1 4 . 0  cm ( 5 . 5  i n . ) .  Average morn i n g  re l at ive 
humi d ity i s  81 % ,  with 5 7% be i ng normal i n  the afternoon . S ummer morni ngs  have an average 
h umi d i ty i n  excess of 90% .  Severe thunderstorms are common i n  western Tennessee , b ut  attendant 
tornadoes occur i nfrequent ly .  

3 . 1 . 1 . 2  Ai r qual i ty 

Al l of Shel by County i s  c lass i fied as nonattai nment for ozone , and wi th i n  the perimeter of 
expressways , metropol i tan Memphi s ,  whi ch is about 9 km from the proposed s i te ,  i s  nonattai nment 
for CO . Ai r q ual i ty l evel s on Presi dents I s l and , l ocated north of the s i te on the oppos i te 
shore of Lake McKe l l ar ,  are determi ned by the U . S .  Envi ronmental Protecti on Agency ( EPA) to be 
current ly  exceeding  national amb i ent a i r  qual i ty standards ( NAAQS)  for total s uspended parti 
cul ates (TSP ) ,  but the proposed s i te i tsel f i s  attai n i ng appl i cabl e standards for TSP and CO . 
The area around and i nc l udi ng the s i te i s  cl assi fi ed as attai n i ng appl i cab l e  S02 and N02 
standards . Pre l imi nary di spersion model i ng ,  to i denti fy the proper l ocati on for ai r qual i ty 
mon i toring  stati ons , us i ng exi sti ng sources , determi ned that the Al l en Generati ng P l ant i s  the 
domi nant source of S02 and man-made particu l ate matter in the area . 

Ai r qual i ty mon i toring by MLGW at the l ocati on of maximum-predi cted a i r  q ual i ty impact from the 
proposed fac i l ity and the surrounding  emi tters ( approx imately  2 km NE of the proposed s i te )  
reveal s better a i r  qual i ty than the EPA des i gnations wou l d  imply.  The EPA des i gnations are 
currently u nder i n vesti gation for poss i bl e revi s i on .  Tabl e 3 . 1  i s  a l i sti ng of the measured 
concentrati ons and the app l i cab le  Federal standards . These measured concentrations refl ect the 
impact of al l exi sting  sources . The Federal 1 -h ozone standard was exceeded at the mon i toring 
s i te ,  but exceedi ng the standard once is  al l owed so that the measured concentration does not 
represent a v io l ati on of the standard . Total suspended particu l ate measurements at the mon i toring  
s i te s howed only one  excurs ion  (no  vi ol ation ) of the secondary TSP  standard , and  thi s excurs i on 
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Fi g .  3 . 1 .  Locati ons of s i tes . 

was l i kely caused by fugi t i ve dust from agricul tural and natural sources ; meas urements were al l 
bel ow appl i cabl e standards . Particul ate sul fate concentrations were measured at the s i te and 
represent a s i zabl e fraction  of the tota l atmospher i c  particul ate l oadi n g .  Polycycl i c  aromati c  
hydrocarbons { PAHs ) were measured a t  the mon i toring  s i te and were found to be a t  very l ow 
concentrati ons . These data , measured at the po i n t  of predi cted maximum impac t ,  are assumed 
to be representative of the a i r  qual i ty at the s i te and in the southwest area of Pres i dents 
I s l and . 

3 .  1 • 1 • 3 No i se 

Ambi ent sound l evel s were measured at n i ne  l ocati ons near the proposed s i te .  These l ocations  
i ncl ude the  cl osest recreation area { Chucal i ssa Indian  Vi l l age) , the  cl osest permanent ly  i n habi ted 
dwel l i ng ,  other adjacent areas , and the approximate midpoi nts of the property boundar ies . 

The measured ambi ent no i se consi sted primari l y  of i n sect no i se and a steady hum from the Tennessee 
Val l ey Author ity ' s  {TVA ' s )  Al l en Generati ng Pl ant.  The ex i sti ng no i se l evel s can be cl ass i fied 
as suburban-urban during  the daytime and as urban at n i ght , based on observed l evel s not domi nated 
by i nsect noi se .  

Appendi x  C .  1 . 2 l i sts deta i l ed sound measurements and measurement l ocations .  



Pollutant 

TSP, 24 h 
TSP, annual 
S02, 3 h· 
S02 24 h· 
S02, annual f 
N02, annual  
03, 1 h (ppm ) 
CO, 1 h 
CO, 8 h  

•source: E R .  
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Table 3.1 .  Ambient a i r  quality measured at  the I FGDP monitoring site 

Measured concentrationa Federal standard b 

(µg/m3) (µg/m3 ) 

H ighest Second high est Primary Secondary 

1 75.3 1 26.7 260c 1 50c 

58.4d 75 60 
523 505 1 ,300c 

214 1 93 365c 

34 BO 
30. 1 1 00  

(0. 1 25) (0. 1 09)  (0.1 20)c 

6,800 4,500 40,000C 

4,800 3,1 1 3  1 0,oooc 

b Source: Env ironmental Protection Agency National Primary and Secondary Ambient Air Quality 
Standards, Fed. Regist. 36(84). 

c values not to be exceeded more than once per year. 
dData from February 1 978 through August 1979. 
• D ata from February 1 978 through May 1 978. 
'Data from seven TVA S02 monitoring in the vicinity of the Allen Generating Plant. 

3 . 1 . 2  Hydrol ogy 

3 . 1  . 2 . 1  Su rface water 

Three major surface water bodies are l ocated w ith i n  the v i c i n i ty of the proposed pl ant s i te :  
the Mi s s i s s i ppi  Ri ver , La ke McKel l a r ,  and Nonconnah Creek .  Hydrol ogical  characteri sti cs of 
these water bodies  are d i scussed here . 

M i s s i s s ippi Ri ver 

The Mi s s i s s i ppi Ri ver dra i n s  approximately  2 , 41 6 , 000 km2 ( 93 2 , 700 sq mi l es )  as i t  passes the 
mouth of La ke McKel l ar at Ri ver Mi l e  725 . 5 .  The r i ver at th i s  po i n t  is wal l ed in between fl ood 
control l evees on the west s i de i n  Arkansas and the l evee protecti ng the Frank C .  Pi dgeon 
Industrial  Area on the east s i de of the r i ver ,  as shown in Fi g .  3 . 1 . The average fl ow pas s i ng 
Memph i s  i s  1 0 , 200 m3/s ( 360 ,000 ft3/ s ) . 

The M i s s i s s i ppi Ri ver i s  not used d i rectly  for domesti c or i ndustria l  supply purposes w ith i n  
4 .8  km  ( 3  mi l es )  of  the  p l ant s i te because groundwater prov i des the major source of  water for 
dr i n k i ng and i ndustri al uses . However ,  seven poi nt-source e l ements cons i sting  of five i ndustri es 
and two sewage treatment p l ants d i scharge i nto the M i s s i ss ipp i  Ri ver near the pl ant s i te at a 
combi ned fl ow of 2 . 73 x 1 06 m3/d ( 722 . 22 Mgd ) . 

Maximum fl ow at the West  Memp h i s  U . S .  Geo l og i ca l  Survey gage was 57 , 200 m3/s  ( 2 , 020 , 000 ft3/ s ) , 
recorded on February 7 ,  1 93 7 ,  at 7 0 . 8  m ( 232 . 2  ft ) above mean sea l evel , and mi n imum fl ow was 
2208 m3/s ( 7 8 , 000 ft3/ s )  on August 25 , 1 936 , at 56 . 0  m ( 1 83 . 9  ft) above mean sea l evel . Tabl e 
3 . 2 presents di scharges and e l evati ons for sel ected max imum fl oods . 

Table 3.2. Discharges and elevations for selected maximum floods" 

1 0-year flood 

Flow, m3 /s (ft3 /s) 40,600 ( 1 ,435,000) 

Elevation above mean 65.99 (216.4) 
sea level, m (ft) 

Flow, m3 /s (ft3 /s) 82. 1 1  (2,900) 

Elevation above mean 66.93 (2 19.6) 
sea level, m (ft) 

• unpublished data from the Corps of Engineers. 
bElevation is for the project design flood. 

25-year flood 50-year flood 1 00-year flood 

Mississippi River8 

46,400 ( 1 ,640,000) 51 ,200 ( 1 ,810,000) 55,500 ( 1 ,960,000) 

67.06 (220.0) 67.85 (222.6) 68.55 (224.9) 

Nonconnah Creek 

10 1 .93 (3,600) 1 1 8.91 (4,200) 1 37 .32 (4,850) 

6&05 (223.25) 68.73 (225.5) 69.37 (227.6) 

Project design flood 

68,200 (2,410,000) 

70.96 (232.8)b 

201 .02 (7, 100) 

70. 1 6  (230.2) 



The project des i g n  fl ood i s  a fl ood that wou l d  resu l t  from a hypotheti cal series  of three major 
storms affecting the upstream watersheds of the Mi ssi ssi pp i  and Oh i o  ri vers . The fl ow l i ne 
e l evati on of such a fl ood is 7 0 . 96 m (232 . 8  ft) . Fl ood control l evees i n  the Memphi s area were 
desi gned to conta i n  fl oodwaters resu l ti ng from such a fl ood . The recurrence frequency of a fl ood 
of t h i s  magn i tude has not been assessed but i s  estimated to be l ess  frequent than once i n  500 years 
( personal commun i cati on , Bi l l  Mart i n , Memph i s  Di str ict ,  U . S .  Army Corps of Engi neers , Apri l 1 980) . 

Tennessee Chute gage records for the durati on of i ts exi stence ( 1 950 to 1 978)  were u sed to compute 
a duration curve for the Mi ss i ss i ppi Ri ver at the mouth of Lake McKel l ar ,  as i s  shown in Fi g .  3 . 2 .  
The curve shows the h i g h- and l ow-el evat ion extreme s .  U p  to an e l evat ion of about 64 m (2 1 0 ft ) 
above mean sea l evel , the ri ver i s  contai ned wi th i n  i ts banks .  Above thi s e l evat i on , fl ow across 
Pres idents I s l and occu rs . Thi s wou l d  occur ,  approximate l y ,  once every three years . Between 
64 and 70 m ( 2 1 0  and 230 ft) above mean sea l evel , d iversi on by the Memphi s Harbor Embankment 
takes p l ace ( see Append i x  B . l . l for an exp l anat ion of the model i ng process ) .  

Data taken from the Tennessee Chute duri ng the peri od 1 950 to 1 978 i nd i cate that the h i ghest l ake 
and ri ver stages occur from March to May and that the l owest stages occur from August to November .  

2 3 5  

2 3 0  

� _J � 2 2 5  

1..1.J _J 
<t 2 2 0  1..1.J en 
z 

2 1 5 <t 1..1.J :z 
1..1.J 2 1 0 > 0 al 
<t 2 0 5  I-1..1.J 1..1.J 
!:=. 200 z 0 
fi 1 9 5 > 1..1.J _J 1..1.J 1 9 0 0: 1..1.J 
� 

1 8 5 0: 
a.. a.. 
u; 1 8 0 en en en 1 75 � 

1 70 

E S - 4 9 76A 
71.6 

I F G D P  F LO O D  ..::..& 70 

1 0 0 -Y E A R  F L O O D  

5 0 -Y E A R  F L O O D  

2 5 -Y E A R  FLOOD 

1 0 - Y E A R  F LO O D  __ _..., 

5 -Y E A R  F LO O D  

2 -YE A R  FLO O D  

68.6 

67 

65.5 

6 4  

_J 1..1.J > w _J 
<l w (/') 
z 

S I T E P R EDO M I N A N T LY U N DE RWATER 6 2 . 5  � 

LEG E N D: 

fr---0 FLOW DIVERTED BY P R E S I D E N TS 
ISLAND ABOVE R IVER M I L E  7 2 6 . 3  

o---e F LOW A C R O S S  P R E S I D E N TS I S L A N D  
TO FOOT OF E M BA N K M ENT 

..._... FLOW D I V E RTED BY HARBOR E M BAN K
MENT UP TO ELEVAT I O N  230 

6 1  

59.4 

58 

56.4 

55 

53.4 

,__ _ _._ _ _,_ _ __, __ ......_ _ _._ _ __,_ _ ___..__ _ _._ _ _.__� 5 2  

0 1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0  9 0  1 00 

PERCENT OF T I M E  E L EVATI O N  I S  NOT E X C E E D E D  

� w > 0 CD <l (/') 0: w I-w � 

Fi g .  3 . 2 .  Stage durati on curve of the Mi s s i s s i pp i  Ri ver near Lake McKel l ar as measul"Sd on 
the Tennessee Chute gage , 1 950 to 1 978 .  Source : ER , Fi g .  3 . 1 1 ,  p .  3-35 . 
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Lake McKel l ar 

Lake McKel l ar i s  a man-made , s l ack-water arm of the Mi s s i s s i pp i  Ri ver . The l a ke was created when 
the Tennes see Chute portion  of the Mi ss i s s i pp i  Ri ver that fl ows a l ong the east s i de of Pres i dents 
I s l and was c l osed off i n  1 95 1 . Before c l osure , approx imate ly  equal  fl ows moved through the 
Tennessee Chute and the Arkansas Chute north of Presi dents I sl and . The Arkansas Chute is cur
rently the ma i n  stem of the Mi s s i s s i pp i  Ri ver .  

Overa l l  l ength of Lake McKel l ar from i ts confl uence wi th the Mi s s i s s i ppi R iver  at Ri ver Mi l e  
725 . 5  to the cl osure dam i s  approximate l y  1 1 . 2  km ( 7  mi l es ) .  Lake McKel l ar recei ves dra i nage 
from approxi mately  51 7 km2 ( 1 99 sq mi l es ) , with Nonconnah Creek contr i buting  the l argest dra i nage 
area of 473 km2 ( 1 82 sq mi l es ) ,  Cypress Creek add i ng 34 km2 ( 1 3  sq mi l es ) ,  and mi scel l aneous sma l l  
branches and s heet dra i nage i n  and around the l ake contri but ing  approximately  1 0  km2 ( 4  sq mi l es ) .  
The average yearly d i sc harge from the l ake i nto the Mi s s i s s i pp i  Ri ver i s  8 . 6  m3/s ( 302 ft3/s ) .  

The ma i n  u ser of Lake Mc Kel l ar water i s  TVA ' s  Al l en Generati ng P l ant , wh i c h  uses approxi mately 
2 1 . 9  m3/s ( 773 ft3/s ) for cool i ng water purposes . N i ne i ndustri es d i sc harge i nto Lake McKel l ar at 
a combi ned fl ow of 0 .  1 3  m3/s [ l . 1 6  x 1 0 4  m3/d ( 3 . 06 Mgd ) ] .  Seventy-fi ve percent of t h i s  effl uent 
i s  from the Al l en Generat ing P l ant ash pond . 

Lake McKel l ar ri ses and fal l s  i n  response to the fl uctuati ng stages o f  the ri ver at the point  of 
confl uence wi th the Mi s s i s s i ppi  Ri ver near the southwest end of Presi dents I s l and ( Fi g .  3 . 1 ) .  For 
the peri od of record from December 1 950 to Ju ly  1 978 , annual h i gh-water marks  va ri ed between 61 . 02 
and 67 . 05 m ( 200 . 2  and 220 ft ) above mean sea l evel i n  1 954 and 1 976 , respective ly .  Annual  l ow
water marks vari ed from 54. 07 to 56 . 78 m ( 1 77 . 4  to 1 86 . 3  ft) above mean sea l evel in 1 977  and 1 972 , 
respecti vel y .  

Nonconnah Creek 

Nonconnah Creek i s  the on ly  l arge stream in the vi c i n i ty of the proposed pl ant s i te .  Nonconnah 
Creek dra i n s  an area o f  approximately  473 km2 ( 1 82 sq mi l es ) .  Major tri butaries are John ' s  Creek , 
Col l i ersvi l l e  Creek ,  and Day ' s  Creek , w ith  numerous smal l er tri butaries  dra i n i n g  l es s  than 26 km2 
( 1 0  sq mi l es )  ( Fi g .  3 . 3 ) . 

Most o f  the fl oodpl a i n  area , wh i c h  averages about 0 . 8  km ( 0 . 5  mi l e )  i n  wi dth , was u sed for agr i 
cu l tura l purposes before Wor l d  War I I .  S i nce then , many of Nonconnah Cree k ' s  meanders have been 
removed so that it fl ows in nearly a stra i ght l i ne , and the fl oodpl a i n  has become heav i l y  i ndus
tri a l i zed and urban i zed . Heavy sudden runoff and effl uent fl ows have now changed the creek to 
primari l y  a dra i nage d i tc h .  Fl ow data from Nonconnah Creek for the per i od 1 969  to 1 977  g i ve s  a n  
average yearly d i scharge a t  the Wi nchester Street gage of 2 . 9  m 3 / s  ( 1 04 ft 3/s ) .  

Nonconnah Creek experienced frequent flooding  from the Mi s s i s s i ppi Ri ver before the c l o s i ng of 
the Tennessee Chute in  1 95 1 . Before cl osure , l evees were constructed for fl ood protection  up
stream for 4 . 8  km ( 3  mi l es )  from the mouth of the creek ;  fol l owing  cl osure , the Mi s s i s s i pp i  Ri ver 
backwater was l owered by 0 . 76 m ( 2 . 5  ft)  at the mouth of Nonconnah Creek .  Fl ood hazards st i l l  
ex i st i n  l ow- lying  areas a l ong the cree k ,  caused by the encroachment i nto , and modi f ication of ,  
the fl oodp l a i n  by i ndustri al i zati on and urbani zati o n ,  w ith  the resu l tant i ncreased vol umes of  
runoff. Tabl e 3 . 2  presents di scharges and el evati ons for sel ected return peri od fl oods . 

3 .  1 . 2 . 2  Groundwater 

The Memphi s area i s  underl a i n  by three i mportant aqu i fers : an al l uv ia l  aqui fer that occurs i n  
Mi s s i s s i pp i  Ri ver a l l uv i um ,  the Memphi s ,  or  500-ft , san d ,  a n d  the Fort P i l l ow ,  or  1 400-foot , 
sand . 1 The bedrock aqu i fers are contai ned i n  sediments of Eocene Age ,  and the Mi s s i s s i pp i  Ri ver 
a l l uv ium i s  an accumu l at i on of sediment that has been acti ve ly  forming  duri ng P l ei stocene and 
recent time s .  Descri pti ons o f  the water-bearing  formations  and strati grap h i c  re l at i ons are pre
sented i n  Tab l e  3 . 3 .  Memph i s  i s  one of the l argest c i t ies i n  the Un i ted States that depends 
so l e ly  on g roundwater for water supp ly .  Al l water currently used i s  obta i ned from the Memphi s 
sand ( 5 00-ft sand ) . 

I n  1 974 ,  water wi thdrawa l  from the Memph i s  sand was approximate l y  0 . 72 x 1 06 m 3/d ( 1 90 Mgd) . 
Of thi s amount , 0 . 42 x 1 06 m3/d ( 1 1 0  Mgd )  was pumped by MLGW for the c i ty water supply system . 
Th i s  system used approximate l y  1 40 wel l s  i n  s i x major fiel d s . The Davi s we l l  fi el d i s  about 
6 km ( 4  mi l es )  south o f  the s i te ,  whereas the Al l en f i e l d  i s  8 to 10 km ( 5  to 6 mi l e s )  northeast 
of the s i te .  I n  1 976 the product i on capaci ty o f  the s i x  we l l  f ie l ds was estimated a t  about 
0 . 53 x 1 06 m3/d ( 1 40 Mgd ) . I ndustries , i ndependent ut i l i ty d i stricts , and commerci al  establ i sh
ments pump the  rema i nder o f  the  wi thdrawal from the  Memph i s  sand . Wi t h i n  5 km ( 3  mi l e s )  o f  the 
proposed s i te there are 1 1  i ndustria l  groundwater users ; four of them use the Memph i s  sand , and 
seven u se the a l l uv i um .  
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Table 3.3. Post-midway geologic units underlying the Memphis area a nd  their hydrologic significance 

Group Stratigraphic unit 
Thickness Lithology and hydrologic significance System Series 

(ft) 

Quaternary Holocene Alluvium 0- 1 75 Sand, gravel , silt, and clay; underl ies the M ississippi River alluvial 
and plain and the floodplains of other streams in the area; supplies 

Pleistocene water to a few domestic and industrial wells; could be an im· 
portant source of water for irrigation and some industrial uses 

Pleistocene Loess 0-65 Wind-deposited silt; silty clay and minor sa nd ;  forms a blanket over 
the fluvial deposits in upland areas; topographically higher than 
al luvium; thickest on the bluffs that border the M ississippi 
River alluvial plains; generally thin ner toward the east; not a 
source of groundwater 

Quaternary Pleistocene Fluvial deposits 0-100 Sand and gravel; m inor ferruginous sandstone; underlies the upland 
and and (terrace deposits) areas in a broad, irregular belt east of the Mississippi River 

Tertiary Pl iocene a l luvial pla in;  may be locally absent; supplies water to many 
shallow, small·capacity wells in suburban and county areas 

Jackson formation 0-350 Gray, blu ish·gray, green ish·gray, and tan clay; subordinate beds of 
and upper part of fine·grained sand and l ign ite; supplies water to some small-
Claiborne grou p capacity wells; generally considered to be of low permeabil ity 
("capping clay") and to confine water in Memphis sand ; absent in southeastern 

part of Memphis area 

Tertiary Eocene Claiborne · Memphis sand 500-880 Fine- to coarse·grained sand; subordinate lenses of clay and minor 
( 50().ft sand) amounts of I ignite; thick clay bed locally in lower part; coarse 

sand lenses local ly at base; very good aquifer supplying 95% of 
water used in Memphis area 

Flour Island 1 60-350 Gray, greenish-gray, and brown carbonaceous clay; locally contains 
Formation fine-grained sand lenses and some l ig n ite; serves as lower 

confining bed for Memphis sand and upper confining bed for 
Fort Pillow sand 

Wilcox Fort Pillow sand 210-280 Fine- to medium-grained sand; m inor amounts of lignite and some 
( 1400-ft sand) clay lenses; second principal aquifer supplying about 3% of 

water used in Memphis area 

Paleocene Old Breastworks 200-250 Gray, greenish-gray, and brown carbonaceous clay; conta ins some 
formation l ignite and is sandy near top; lower confining bed for water in 

Fort Pillow sand 

Source: U.S. Department of Agr iculture, Soil Conservation Service, Seil Survey, Shelby County, Tennessee, Washington, D.C., 1970. 

As a res u l t  of Memphi s sand use , there has been a regi onal decl i ne i n  water l evel s .  Thi s decl i ne ,  
o r  cone o f  depress ion ,  i s  centered near downtown Memphi s .  I t  i ncl udes most  of She l by County and 
parts of DeSoto County , Mi s s i ss i ppi , and Cri ttenden County , Arkansas . Wi thi n th i s  regi ona l cone 
there are smal l er subsi d i ary cones that have devel oped beneath the c i ty ' s  wel l f ie ld  and in areas 
of heavy i ndustri al pumpi ng . I t  i s  probabl e that before the area was devel oped , water l evel s i n  
the Memphi s  sand were i n  equi l i br ium wi th the water tabl e i n  the s ha l l ow aqu i fers . 

Al l uv ia l  aqui fer 

The a l l uv ia l  aqui fer at the s i te i s  the saturated sand and gravel underlying  the M i ss i s s i ppi Ri ver 
fl oodpl a i n ,  a depos it  43  to 49 m ( 1 40 to 1 60 ft ) th i c k  at the s i te . I n  areas adjacent to the 
r i ver , the a l l uvial  water tabl e fl uctuates with river stage; some l ag in groundwater response 
occurs because of i nf i l tration  restrict ion .  Because the s i te is peri odi cal l y  i nundated by h i g h  
r i ver  fl ow , t h e  enti re th i c kness of al l uv i um i s ,  a t  times , saturated . Hydraul i c  conducti v i ty of 
near-surface a l l uv i um is estimated to be approximately 0 . 1 cm/ s . 2 

Groundwater movements i n  the zone of i nfl uence of the r i ver channel are rel ated to the rise  and 
fal l of r i ver s tage.  As the r i ver stage ri ses , ri ver water i nf i l trates the a l l uv i um from the 
channel . As the ri ver stage recedes and duri ng l ow to normal fl ow ,  groundwater moves in the down
gradi ent di rection  i nto the r i ver .  Surface i nf i l trati on of prec i p i tati on or fl oodwater through 
the sandy soi l s  of the s i te a l so contri butes water to the al l uvial  aqu ifer.  Movement of ground
water at  depth in the a l l uv i u� is genera l l y  down the gradi ent of the Mi ssi s s i ppi  Ri ver val l ey .  
Topography of the  bedrock surface has been mapped by the  U . S .  Army Corps of Engi neers . 2 The bed
rock surface i s  i rregul arly eroded , wi th dendri tic  topography characteri st ic  of the erosion  of 
soft homogeneous sediments . Groundwater movement i n  al l uv ium near the bedrock i nterface may be 
l ocal l y  control l ed by bedrock topography .  Hydraul ic conducti v i ty of the a l l uvi um at depth i s  
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assumed to be l ower than that near the surface on the s i te because  of the fi ner sediment texture 
and greater compact ion . 2 The rate of water mov i ng hor izonta l l y through the al l u v i um has been 
est imated to be 0 . 009 to 0 . 08 cm/ s .  The rate of vertical  movement ranges from 0 . 007 to 0 . 060 cm/s . 2 

Water l evel s i n  a gro undwater mon i tor i ng we l l  were mea sured over a s i x-month per i od , and com
pari son with  water l evel s i n  La ke McKel l a r s hows cl ose  corres pondence between l a ke l evel and 
groundwater l evel . Records of these measurements are i ncl uded i n  Append i x  B . 2 . 2 .  The predomi nant 
water fl ow di rection  on the s i te wou l d  be expected to be toward Lake McKe l l ar at a rel at ivel y s l ow 
rate . The fl at topography of the s i te i ndi cates a rel atively fl at groundwater gradi ent and , 
therefor e ,  s l ow movement.  The rate at which  the al l u v i um wi l l  transmi t water ( hydraul i c  conduc
ti v i ty )  has been determi ned to be 0 . 1  to 0 . 35 cm/ s ,  wh i ch is rel at ive ly  fast for th i s  type mate
ria l . Th i s  rate is probably i nfl uenced by the zones of l oose sands , which have a h i gher 
permeabi l i ty than the more common f i rm sands . 

Bedroc k aqu i fers 

Bedrock aqui fers i n  the Memph i s  area are contai ned in sed iment of Eocene Age . The occurrence of 
i nterbedded permeab l e  sandstones and i mpermeabl e shal es , coupl ed with reg i onal bedrock d i ps to the 
west and southwest ,  resu l ts i n  artes ian  cond i ti ons in the bedroc k aqui fers . Under natural cond i 
ti ons , groundwater movement i n  bedroc k i s  down t h e  reg i onal d i p  o f  the formati ons . 

The 500-ft sand i s  the princ i pal  water supply for the c i ty of Memphi s ,  and , as a resu l t ,  the 
hydrol ogy of the aqui fer has been affected by l arge vol umes of water be i ng pumped from the aqui fer 
for many years . Deta i l ed i nformati on on water l evel s in the 500-ft sand i s  presented in ref . 3 .  
The effect o f  pumpi ng o n  the aqui fer has been the formati on o f  a l arge cone o f  depres s i on beneath 
the c i ty of Memph i s ,  the deepest drawdown bei ng l ocated at the Al l en and Mal l ory wel l fi e l ds . 
Tra nsmi s s i v i ty of the 5 00-ft sand i s  approx imate l y  1 520 m3/d per foot (400 , 000 gpd per foot ) , and 
the coeffi c i ent of s torage is a pprox imate l y  3 x l 0- 3 ( re f .  4 ) . Recharge to the 500-ft aqui fer i s  
primari ly  by i nfi l trati on i n  the outcrop area o f  the Memph i s  sand to the east o f  Memphi s . 4 Water 
movement wi th in  the cone of depres s i on i s  estimated as fo l l ows : approx imate l y  1 2  m (40 ft ) per 
year in the northea st part of the affected area , approximate l y  21  m (70 ft) per year i n  the south
eas t ,  and approximate l y  42 m ( 1 40 ft) per year at the edge of the area of heavy pump i n g ;  even 
greater movement occurs in and near wel l fi e l ds . 4 The d i recti on of groundwater movement i n  the 
500-ft sand i s  genera l l y  toward centra l Memph i s  from al l area s .  The potenti ometric  s urface of the 
500-ft sand is s hown i n  Appendi x  B . 2 . 1 , Fi g .  B . 4 ;  the s i te i s  l ocated near the western edge of the 
cone of depress i o n .  The water budget in Ta bl e 3 . 4  indi cates approximate water vol umes that move  
i nto the  drawdown reg i o n  from eac h d i recti o n .  Recharge from the west i s  presumed to enter the 
aqui fer by l ea kage from the a l l uvi um through ( l ) areas where the Jackson c l ay was enti rely breached 
by eros i o n ,  ( 2 )  permeabl e areas as soci ated with  faul ts ,  and ( 3 )  areas where the l i thol ogy of the 
Jackson formation is permeabl e .  

Table 3.4. A water-control budget for the 500·ft 

sand aquifer 

Computed by using the low-water-level contours for 

1 960 and checked against the average 

pumping rate for 1 960 

Location 

Across eastern boundary 
Across northern boundary 

Across southern boundary 

Across western boundarya 
Depletion of storage 

Total 

Average daily pumping rate for 1 960 

Inflow 

(Mgd) 

60 

20 

25 
29 

135 

135 

a Includes leakage from rocks above aquifer and inflow of 
wate� from other sources. 

Source: J. H. Criner, P·C. P.  Sun, and D. J. Nyman, 
Hydrology of Aquifer Systems in the Memphis Area, 
Tennessee, U.S. Geological Survey Water Supply Paper 
1 779·0, 1 964. 

The Jackson formati o n ,  which  separates the 500-ft sand from the al l uv ia l  aqui fer , was penetrated 
by two bori ngs on the s i te .  At the southwest corner of the s i te ,  the top of the Jackson occurred 
at 4 5 . 7  m ( 1 50 ft ) bel ow the s urfac e .  At the northeast corner of the s i t e ,  the top and bottom 
of the formation occurred at 4 3 . 9  m ( 1 44 ft ) and 82 . 3  m ( 270 ft ) ,  respecti vel y .  There appears to 
be l i ttl e vari ation wi thi n the fonnation  on the s i t e ;  the material  was cl ayey s i l t  throughout . 
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Because  of the thi ckness and consi stency of the Jackson formati on , it seems un l i kely that there i s  
s i gn i fi cant l eakage through  the formation o n  the s i t e .  I n  add i ti on ,  t h e  hydraul i c  conduct i v i ty o f  
t h e  Jac kson , as determi ned at t h e  s i te ,  i s  very l ow :  1 0- 7 to l 0-9 cm/s , w h i c h  i s  further ev i dence 
for the v iabi l i ty of the Jackson as a seal  between the s hal l ow aqui fer and the Memphi s sand . 

The 500-ft sand occurs at 7 3 . 5  m ( 243 ft) beneath the surface at the southwest corner of the s i te 
and 81 . 7  m ( 270 ft) beneath the surface at the northwest .  Thi s di fference i nd i cates that the 
Memph i s  sand d i p s  toward the north .  The hydrau l i c conducti v i ty ons i te i s  0 . 01 to 0 . 02 cm/s . 

The Fort Pi l l ow sand or 1 400-ft sand l i es at greater depth than does the 500-ft sand , and the 
i nterveni ng Fl our  I s l and formation is c l ay of the Wi l cox grou p ,  wh ich  forms an aqu ic l ude and 
i sol ates the 1 400-ft sand from other aqu i fers.  The MLGW operated wel l f i e l d s  that pumped from 
the 1 400-ft sand during the years 1 924 to 1 97 3 ;  however , pump i ng from those fie l ds has gradual l y  
ceased because we l l  screens have become cl ogged . Pumpi ng from the aqui fer was at its  maxi mum of 
0 . 0008 x 1 06 m3/d ( 1 2 . 8  Mgd )  i n  1 960 and has decl i ned s i nce then . I ndustr ia l  pumpi ng from the 
aqu i fer conti nues at approximately  one-th i rd to one-ha l f  the 1 960 rate . 3 Mon i tori ng of observa
tion  wel l s  by the U . S .  Geol ogical  Survey s hows that substantial  recharge of the cone of depres 
s i on has occurred s i nce cessation of heavy pump i ng . 3  Recharge to the 1 400-ft aqui fer comes from 
i nfi l tration 1 00 to 1 30 km ( 6 0  to 80 mi l es )  east of Memph i s  where the Fort P i l l ow sand outcrops . 
Transmi s s i v i ty of the aqui fer ranges from 0 . 01 2  to 0 . 02 m3/ s ·m ( 90 , 000 to 1 4 0 , 000 gpd per foot ) ,  
and the storage coeff ic i ent ranges from 1 . 5 x 1 0-4 to 4 x 1 0-4  ( ref . 4 ) . 

3 . 1 . 3  Water qual i ty 

3 . 1  . 3 . 1  Surface water qual i ty 

The construction  and operation of the MLGW demonstrati on pl ant may affect both the Mi s s i s s i ppi 
Ri ver and Lake Mc Kel l ar .  Both bod i es o f  water are near Memphi s i n  Shel by County , Tennes see . 

Mi s s i s s ippi Ri ver 

The Mi s s i ss i pp i  R iver d ra i n s  an area of 3 , 222 , 000 km2 ( l  , 244 , 000 sq mi l es ) ,  three-fourths of which  
is  l ocated upstream from La ke McKel l ar ' s  mouth at Ri ver Mi l e  725 . 5 .  The  Chi ckasaw Dra i nage Bas i n  
encompasses al l the surface water dra i nage wi th i n  Shel by County , i ncl u d i ng the Loosa hatc h i e  and 
Wo l f  ri vers and Nonconnah and Horn La ke creeks . 5  Al l four of these watercourses are mi nor 
tri butaries  of the Mi s s i s s i pp i  Ri ver ( Fi g .  3.  l ) .  

Throughout the Mi s s i s s i pp i ' s  vast watershed , i ndustr ia l  effl uents as wel l  as urban and agricul tural 
nonpo int  sources cause l ocal i zed effects . Water qual i ty probl ems are reduced i n  severi ty by the 
r iver ' s  enormous d i l ution  capac i ty ,  resu l t i ng in genera l l y  acceptabl e cond i t ions . However , the 
reaches of the Mi s s i s s i ppi  near Memph i s  have i nfer ior  water qua l i ty in compari son wi th ups tream 
and downstream ri ver segments . Several i ndustr i a l  compl exes are l ocated on the Loosahatc h i e  
Ri ver not far upstream from i ts confl uence w ith the Mi s s i s s i pp i . T h e  Wol f Ri ver fl ows through a 
s i gn i fi cant porti on of u rban Memphi s and i s  subj ected to several d i fferent adjoi n i ng l and uses 
wi th i n  th i s  u rban area . As a resul t ,  the Mi s s i ss i pp i  Ri ver above West Memph i s ,  Arkansas , 
recei ves h i gh l oads of suspended sol ids  and organi c and i ndustr ia l  wastes . I n  add i t i on , the 
T .  E .  Maxson Wa stewater Treatment Fac i l i ty in Memph i s  has consi stent ly  fa i l ed to meet Federa l 
and State effl uent standards . I n  1 978 Memphi s was forced to underta ke measures to upgrade the 
pl ant and to observe a sewer moratori um on al l of the p l ant ' s  new i ndustria l  connections . However , 
Maxson can accept wastewater from i ndustr ies  i f  the i r  effl uent has been pretreated so that concen
trati ons of wastewater consti tuents are comparabl e wi th domestic waste l im i ts . 5  

The Tennes see Water Qual i ty Control Board has cl ass i f i ed the Mi s s i s s i ppi Ri ver bel ow M i l e-Po i nt 
740 . 5  as an ' ' effl uent-l imi ted s tretch , "  s u i tabl e for the fol l owi ng uses : i ndustria l  water suppl y ,  
f i s h  and aquati c l i fe ,  i rr i gation , l i vestoc k watering and wi l dl i fe ,  and na vi gati on . 5  The most 
s tr i ngent State water qua l i ty cri teria  appl i cabl e to waters c l as s i f i ed for these purposes and 
recommendations formu l ated by the EPA are summari zed in  Tabl e 3 . 5 . Al so i ncl uded i n  t h i s  tabl e 
are cri teria  and standards from the adjacent states of Mi s s i ss i pp i  and Arkansas .  

Several sources of water qual i ty data are avai l abl e for the Mi s s i s s i ppi Ri ver near Memph i s .  
I n  a basel i ne mon i tori ng program conducted quarter ly  duri ng 1 978 and 1 979 , sampl es o f  r i ver 
water were col l ected ups tream and downstream of Lake Mc Kel l ar ' s  mouth at stat i ons  MRl and MR2 , 
respecti ve ly  ( Fi g .  3 . 4 ) . MRl was chosen as the control stati on , and MR2 was l ocated i n  the 
proj ected d i scharge area . MR2 was approximately  0 . 75 km upstream of the exi st ing  common d i scharge 
of the T. E .  Maxson Wastewater Treatment Fac i l i ty operated by the c i ty of Memp h i s  and TVA ' s  
Al l en Generati ng Pl ant . Ana l yses for sel ected water qua l i ty parameters are s ummari zed i n  Tabl e 3 . 6 .  
The water of the Mi s s i s s i pp i  i n  the v i c i n i ty o f  the MLGW demonstration pl ant i s  characteri zed as 
a cal c i um b i carbonate type , wi th neutra l to s l i ghtl y al ka l i ne pH val ues , acceptabl e l evel s of 
d i ssol ved oxygen , and rel atively h i g h  l evel s of nutri ents . Verti cal  profi l e  measurements i nd i cated 
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Table 3.5. Summary of the most stringent water quality criteria or standards 
applicable to waters in the vicinity of the proposed plant 

Parameter Criterion/Standard Agency 

Alkalinity Greater than 20 mg/liter EPA• 

Ammonia Not to exceed 0.02 mg/liter EPA 

as unionized ammonia 

Arsenic Not to exceed 0.05 mg/liter EPA 

Barium Not to exceed 1 .0 mg/liter EPA 

Beryll ium Not to exceed 1 . 1  mg/liter EPA 
in hard fresh water 

Cadmium Not to exceed 1.2 µg/liter EPA 
in hard fresh water 

Chloride Not to exceed 60 mg/liter Ark .• b Miss." 

Chromium Not to exceed 0.05 mg/liter EPA 

Copper Not to exceed 1 . 0  mg/liter EPA 

Cyanide Not to exceed 5.0 µg/liter EPA 

Hydrogen sulfide, Not to exceed 2 µg/liter EPA 

undissociated 
Iron Not to exceed 0.3 mg/liter EPA 

Lead Not to exceed 0.05 mg/liter EPA 
Manganese Not to exceed 0.05 mg/liter EPA 
Mercury Not to exceed 0.05 µg/liter EPA 
Nitrate nitrogen Not to exceed 10 mg/I iter EPA 

plus nitrite nitrogen 
Oil and grease Virtually free from all oil and EPA 

grease, particularly from 
associated tastes and odors 

Oxygen, dissolved Not less than 5.0 mg/liter Ark., Miss., Tenn.d 
(except ions are specified) 

p H  value 6.5 to 8.5, not to fluctuate Tenn. 
over 1 .0 pH unit in 24 h 

Phenol Not to exceed 1 µg/liter EPA 
Phosphorus, total Not to exceed 100 µg/liter Ark. 
Selenium Not to exceed 0.01 mg/liter EPA 
Silver Not to exceed 0.05 mg/liter EPA 
Solids, total Not to exceed 425 mg/liter Miss. 

dissolved 
Su lfate Not to exceed 1 50  mg/liter Miss. 
Temperature Not to exceed 30.5°C Tenn. 
Toxic substances Not to exceed 0.01 of the 96-h Ark. 

median tolerance l imit 
(exceptions are specified) 

Zinc Not to exceed 5.0 mg/liter EPA 

a The most stringent criteria for which specific concentrations or  other 
quantitative measurements have been formulated are taken from U.S. Environ· 
mental Protection Agency, Quality Criteria for Water, 440/9·76·023, Washing· 
ton, D.C., July 1 976. 

b Information from Bureau of National Affairs, Washington, D.C., "Arkansas 
Regulation Establishing Water Quality Standards for Surface Waters", Environ. 
Reporter 7 1 6 :  0601 -0608, March 26, 1976. 

< information from Bureau of National Affairs, Washington, D.C .. "Missi11ippi 
Water Quality Criteria", Environ. Reporter 821 :  0601 -0506, June 30, 1 978. 

d Information from Bureau of National Affairs, Washington, D.C., "Tennessee 
Water Quality Criteria", Environ. Reporter 9 1 6 :  0541 -0544, April 14,  1978. 

that the waters at MRl and MR2 were wel l mi xed duri ng a l l  seasons . S im i l ari ty i n  the water 
chemi stry at both l ocat ions suggested that i nterchange with Lake McKel l ar d id  not al ter the 
ri ver water qua l i ty duri ng basel i ne moni tori ng .  

Wi th the exception of phenol , i ron , manganese, and total phosphorus , the chemi cal consti tuents 
i n  the ri ver water sampl es general ly d id  not viol ate the cri teri a and standards outli ned i n  Tabl e 
3 . 5 .  Total phosphorus was cons i stently greater than the maximum concentration ( 0 . 1  mg/l i ter) 
a l l owabl e i n  streams by the state of Arkansas , 6  probably because of sewage inputs . Both anthro
pogeni c  and natural sources are responsi ble for i ron and manganese l oads i n  thi s portion of the 
Mi ss i ssi ppi . The EPA cr iteri a  for these meta l s  i ncl uded i n  Tabl e 3 . 5  are for domestic water 
suppl y .  Al though thi s portion of the Mi ssi ssi ppi Ri ver i s  not classi fi ed for use as a domest ic  
water supply ,  these cri teria wou l d  be protective of  downstream users .  Phenol has been detected i n 
i ndustrial  effl uents i n  the Memphi s area . s  Mercury and cyanide exceeded the EPA cri teri a'  on at 
l east one occas i o n .  No PAHs i n  excess o f  the 0 . 01 -ppm detection l imi t were recorded i n  water 
sampl es col l ected from the Mi ssi ssi pp i . The average total PAH concentration reported i n  the 
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Table 3.6. Summary of water quality data procured in baseline monitoring studies 
of selected locations near the proposed plant" 

Number of quarters Range in quarterly mean parameter levelsc 

Parameterb parameter determined Sampling sitesd 
(out of 4 )  M R 1  M R 2  LM 1 

General and physical 
pH 3 7.00 to 8 .05 7 . 15  to 8.1 7 . 1 5  to 8 . 15  
Total dissolved solids 4 232 to 277 213 to 274 2 1 6  to 279 
Total suspended solids 4 1 02 to 387 93 to 375 27 to 56 
Alkalin ity, total (as CaC03 ) 4 85.0 to 1 45.5 85.0 to 1 5 1 .0 82.0 to 1 50.0 
Temperature, °C 4 2.5 to 27 .0 2.5 to 28.0 2.5 to 28 . 1  
Dissolved oxygen 4 5.6 to 1 3 .6 5.6 to 13 .8 6.1 to 1 3.6 

Nutrients 
Total kjeldahl-nitrogen 4 0.39 to 1 .26 0.52 to 1 . 1 6  0.49 to 1 . 1 9  
N itr;te nitrogen 4 0.0 18 to 0.08 0.01 9 to 0 .065 0.052 to 0.08 
Nitrate nitrogen 4 0.705 to 2.44 0.764 to 2.26 0.8 10  to 1 .62 
Ammonia nitrogen 3 0 . 19  to 0.33 0 . 18  to 0.585 0.44 to 0.62 
Total phosphorus 4 0.255 to 0.404 0.265 to 0.530 0.1 45 to 0.31 1 

Organics 
BOD (5 d) 4 1 .0 to 8.0 1 .5 to 1 0.5 2.0 to 5.5 
COD 4 22.5 to 34.0 1 9.0 to 35.5 16 .0 to 37.0 
Phenol, µg/riter 4 2.5 to 1 2  2.5 t o  1 6  2.5 to 1 3  
Oi l  and grease 4 0.6 to 2.6 0.7 to 3.2 0.8 to 4.1 

Major anions 
Chloride 4 1 1 .0 to 1 6.0 1 0.9 to 1 7 .0 1 1 .4 to 1 3.9 
Cyanide 4 0.006 0.006 0.006 
Fluoride 4 0. 1 6  to 0.34 0.0 1 4  to 0.360 0.095 to 0.29 
Sulfate 4 37.0 to 87.0 4 1 .5 to 83.8 36.0 to 87.5 

Major cations 
Aluminum 4 2.38 to 9.07 2.39 to 8.39 0.99 to 3.65 
Barium 4 0.28 to 0.55 0.27 to 0.56 0. 1 7  to 0.50 

Calcium 4 35.0 to 50.3 37.2 to 49.2 31 .4 to 50.2 
Iron 4 2.95 to 1 1 .8 0.01 0 to 9.80 0.92 to 3.25 

Magnesium 4 8.86 to 1 6.2 8. 1 8 to 18 .6 8.08 to 1 8.8 
Other 

Arsenic 4 <0.01 O.Q1 <0.01 
Cadmium 3 0.001 5 0.002 0.002 

Chromium, total 4 0.009 to O.Q1 5  0.006 t o  0.0 1 4  0.014  
Copper 4 0.01 to 0.0 1 4  0.009 t o  0.01 2 0.004 to 0.007 
Lead 4 0.01 6  0.019  0.015  
Manganese 4 0. 1 92 to 0.360 0 . 189 to 0.359 0.037 to 0. 1 1 3  
Mercury, µg/liter 4 0.81 <0.8 0.9 
N ickel 3 0.008 0.01 0.007 to 0.0 1 2  

Selenium 3 0.01 0.01 0.01 
Zinc 4 0.037 to 0.055 0.026 to 0.041 0.01 to 0.029 

a Data from E R, pp. 3A-24 to 3A-38. 
b Expressed as mg/l iter un less otherwise specified. 
cwhere only one value is  present, there were too many approximate values to establish a range. Single value 

represents the highest determination in excess of the detection l imits. 
dFor location of sampling sites, see Fig. 3.5. 

l i terature for a number of surface waters (mai n l y  German 
appears to be re l ative ly  unpol l uted by these compounds . 
performed on MRl sed iment i n  wh i ch the l evel of on l y  one 
above 5 ppb . 

r i vers ) was l . 2  ppm ; B  the Mi ss i ss i ppi 
Th i s  cond i ti on is confi rmed by analyses 
out of 1 5  PAH compounds was detected 

Other analyses of MRl sediment i nd i cated that it was unpo l l uted accord i ng to a c l ass if ication 
system that has been u sed for Great La kes harbor sediment9 ( see Appendi x  C . 3 . l , Tabl e C . 1 2 . ) . 
Sediment el utri ate contai ned 22 times more ammon ia-n itrogen than the overl yi ng water (Appendi x 
C . 3 . 1 ) . These resu l ts are not unusual because ammonia  i s  consi stentl y rel eased from sediments 
i n  the el utr i ate test . 1 0  The concentrati on of phenol in the el utri ate , l i ke that i n  the over
l y i ng water , exceeds the EPA cr iterion of l µg/ l i ter for protection agai nst the ta i nti ng of 
f ish  fl esh .  No  PAH compounds were detected i n  the  el utr iate . 



3-1 3  

Lake McKel l ar 

Lake McKel l ar ,  a sl ack-water arm of the Mi ss i ssi ppi Ri ver , was formed i n  1 951  when the Mi ssi ss i ppi 
Ri ver Tennessee Chute was cl osed ( Fi g .  3 . 4 ) . There i s  l im i ted exchange between the l a ke and the 
Mi s s i ss i ppi . Hi storical l y ,  Lake Mc Kel l ar has been characteri zed by poor water qua l i ty because 
sewage and a wide variety of u ntreated i ndustr ia l  wastes have been d i scharged i nto i t .  Consi dera
bl e improvements i n  water qual i ty have occu rred during  the past ten years as a resul t of the 
upgradi ng of the sani tary sewer systems and the treatment of i ndustr ia l  effl uents . 

Nonconnah Creek , which enters the eastern part of the l a ke , dra i ns an area around Memphi s that 
has undergone rap i d  urban i zati on .  The creek ca rri es h i g h  sediment l oads resu l ti ng from conti nual 
construct ion acti vi ti es on i ts fl oodpl a i n  and , occas iona l l y ,  sewage from overfl ows and broken 
mai ns . 5  H i gh rates of sedi mentation have necess i tated peri odi c ma i ntenance dredg i ng of both Lake 
McKel l ar ' s  ma i n  channel and the s i de channel adjacent to Al l en Generati ng Pl ant . 

Lake McKel l ar has been c l a s s if ied as a "water qual i ty-l imi ted stretc h , "  s u i tabl e for use as a 
water suppl y for i ndustry , f i s h  and aquati c l i fe ,  recreati on ,  and nav i gati on . 5  The most stri ngent 
of the state of Tennessee and the Federa l water qual i ty criter i a  are presented i n  Tabl e 3 . 5 .  

A basel i ne moni tor ing program was conducted to characteri ze the water qual i ty o f  Lake McKel l ar and 
Nonconnah Creek . Of the seven l ocations sampl ed wi thi n the l a ke from LMl to LM7 ( F i g .  3 . 4 ) , LMl 
and LM2 represented the areas of greatest potenti a l  impact from the construction and operati on of 
the MLGW demonstrati on pl ant.  LMl was l ocated across the l a ke ' s  entrance ( the former Tennessee 
Chute of the Mi s s i ss i pp i  Ri ver) i n  an area projected to be the corri dor access route for the 
product gas d i stri but ion  p i pel i ne and to recei ve decant water from s i te bu i l dup  operati ons . LM2 
was establ i shed i n  the barge turn i ng bas i n  south of the proposed pl ant s i te .  Th i s  backwater arm 
of La ke Mc Kel l ar i s  currently used by watercraft su ppl y ing mater ia l s to the nearby Al l en Generat
i ng Pl ant . The projected barge un l oad i ng fac i l i ty wi l l  be constructed in tRe turn i ng bas i n .  
Quarterly i n-s i tu measurements were conducted ( 1 978- 1 97 9 )  a t  LM1 -LM7 and at one l ocat ion i n  
Nonconnah Creek ,  NCl . I n  addi ti on , l aboratory anal yses were performed on sampl es col l ected 
quarterly from LMl , and from LM6 , LM7 , and NCl on one occas ion dur i ng 1 978 to 1 97 9 .  Depth pro
fi l es i nd icated that ,  w i th the exception of LMl , Lake Mc Kel l a r sampl i ng stations were therma l l y  
strat i f i ed duri ng Ju l y  1 978 . I n  the strati fied reg ion  of the l a ke , di ssol ved oxygen was severely  
depl eted ( <l . 0  mg/ l i ter) i n  the  waters immedi ately overlyi ng the sedi ments . In-s i tu mon i tori ng 
duri ng the fal l of 1 978 i nd i cated that turnover had occurred . By January 1 97 9 ,  mi x i ng was even 
more pronounced , and deep porti ons of the l ake were no l onger anoxi c .  

A summary of the water qual i ty data for LMl i s  i nc l uded i n  Tabl e 3 . 6 .  L i ke MRl and MR2 , water 
col l ected from the mouth of Lake Mc Kel l a r conta i ned concentrations of i ron , manganese ,  and phenol 
that were h i gher than recommended . The EPA cr iteria for cyan ide and mercury were exceeded duri ng 
at l east one quarter ' s  sampl i n g .  

Water qual i ty i n  the barge turn i ng ba s i n  ( Station  LM2 , Fi g .  3 . 4 ) has been characteri zed by TVA 
sampl i n g  near the Al l en Generating P l ant ' s  i ntake ( Tabl e 3 . 7 ) . Water qual i ty was very s imi l ar 
to that at stat ion  LMl , except that measu red maximum concentrati ons of al ka l i n i ty and total 
d i ssol ved sol ids  (TDS )  were somewhat l ower i n  the turn i ng bas i n ,  wh i l e  max imum concentrati ons of 
sul fate , copper , manganes e ,  i ron ,  a l umi num, and l ead were h i gher than the ma i n  channel concentra
t ions . These el evated concentrati ons may have been due to dra i nage from TVA ' s  coal pi l es or ash 
ponds . The average concentrations of cadmi um, manganese , and mercury exceeded the standards or 
cri teri a .  

Anal yses of sediment from LMl i nd icate that La ke McKel l ar ' s  sedi ments are more po l l uted than 
sediment samp l es from the Mi s s i s s i ppi Ri ver . S i x  of the f ifteen PAH compounds tested for were 
recovered i n  the LMl sed iment at l evel s between 3 and 20 times greater than the detection l i mit  
of 5 ppb . The Prater/Anderson sediment c l assi fi cation system9 was a l so appl i ed to the resul ts of 
chemi cal anal ys i s  of LMl  sediment .  Thi rty-s i x  percent of the chemical s ex i sted in  concentrations 
consi dered representative of moderate to heavy pol l ution (Append i x  C . 3 . 1 , Tab l e  C . 1 2 ) . Previ ous 
sampl i n g  of Lake McKel l ar sed iments revea l ed the presence of some ch lori nated hydrocarbon pesti 
c i des . Toxaphene was detected at 1 8  ppb i n  sediments from the northern part of Lake McKel l ar . 1 1  

El utri ate from LMl sed iment showed an el evated l evel of manganese i n  compari son wi th that i n  the 
overl yi ng water ,  and a phenol l evel averag ing 5 µg/ l i ter . As with the ana lys i s  of LMl water , no 
PAHs occurred i n  the sediment el utri ate above the detection l im it  of 0 . 01 ppm .  

I n  short , Lake Mc Kel l ar i s  an i ndustri al l y  di sturbed s i te i n  the process  o f  recovering  from the 
impacts of various  waste l oads. The i nstal l at ion of a sewer-i nterceptor system and the upgradi ng 
of i ndustri al waste treatment processes have reduced the potenti al for further water qual i ty 
degradati on . However , sediment-bound contami nants may exceed recommended l evel s i f  rel eased under 
yet undetermi ned condi t ions .  
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Table 3.7. Water quality near the Allen Generating Plant, Lake McKellar, from 1 974 to 1976 

Parameter8 Number of values Mean 

General and physical 

Temperature, ° C  26 1 7.6 
p H 27 NAC 
Alkalinity, total (as CaC03) 27 86 
Total dissolved solids 27 40 
Turbidity, JTU. 27 73 

Nutrients 

Total nitrogend 27 1 . 0  
Organic nitrogen 27 0.35 
Arrmonia nitrogen 27 0.22 
Phosphorus, total 27 0. 1 5  

Organics 

Chemical oxygen demand 27 1 2  

Major anions 

Chloride, total 27 1 2  
Sulfate, total 27 1 14 

Major cations 

Calcium, total 27 30 
Magnesium, total 27 1 0  
Sodium, total 27 1 5  
Potassium, total 27 3.2 
Aluminum, total 1 2  4.8 
Iron, total 27 4.6 

Trace elements 

Arsenic, total 1 2  0.009• 
Cadmium, total 1 2  0.00 1 •  
Oiromium, total  12 0.0 1 1 •  
Copper, total 1 2  0. 1 0  
Lead, total 12  0.02• 
Manganese, total 27 0.24 
Mercury, total 1 2  0.00038 
Nickel, total 1 2  <0.05 
Selenium, total 1 2  0.002• 
Silver, total 1 2  <0.01 
Zinc, total 1 2  0.07 

"Ex pressed as mill igrams per l iter unless otherwise specified. 
b From Table 3.5. 
c Listed in the ER (Table 3A·5) as "data not avai lable. " 
dNitrite nitrogen plus nitrate nitrogen; listed as this in ER table. 

Standard 
Minimum Maximum or 

criteriab 

7.2 28.9 30.5 
6.7 7.8 6.5-8.5 

40 1 30 >20 
3 1 50 425 

300 None 

0.3 1.9 1 0  
0. 1 1  0.81 None 
0.01 2.2 0.02 (un-ionized) 
0.02 0.38 0. 1 

8 1 9  None 

7 1 8  60 
1 1  1700 1 50  

6 45 None 
1 8  None 

6 29 None 
1 . 1  6.3 None 
0.6 1 5.0 None 
0.7 14.0 0.3 

<0.005 0.026 0.05 
<0.001 0.004 0.0012 
<0.005 0.021 0.05 

0.03 0.22 1 .0 
<0.01 0.05 0.5 

0.05 0.74 0.05 
<0.0002 0.0016 0.00005 
<0.05 <0.05 None 
<0.001 0.004 0.01 
<0.01 0.01 0.05 

0.02 0. 1 0  5.0 

lit Averages computed assuming that values reported es "below detection limits" were equal to detection l im it. 

Source: E R ,  Table 3A-5, based on unpublishad TVA data. 

3 .  1 . 3 . 2  Groundwater qual i ty 

Al l uv ia l  aqui fer 

Water qual i ty of the a l l uvial  aqu i fer was assessed by revi ew of avai l able l i terature and by 
seasonal moni tori ng of a test wel l  l ocated on the proposed s i te .  Parameters o f  water qual i ty 
desi gnated by the EPA were compared wi th water qua l i ty as measured i n  sampl es taken on the s i te .  
The EPA standards used for compari son were U . S . E . P . A .  Dri nking Water Standards and Qual i ty 
Cri teria for Water. 1 2 , 1 3 

Water i n  the al l uv i um i s  hard and contains  h igh  TDS . Resul ts of groundwater mon i tori ng on the 
s i te are presented i n  Append ix  B . 2 . 2 .  The groundwater fai l ed to meet EPA cri teria for secondary 
dri nki ng water standards because of excess i ve i ron and manganese content i n  al l sampl es , and 
bar i um was i n  excess of pri mary dri nki ng water standards on two sampl e  dates ( November 1 978 and 
January 1 979) . Phenol content was consi stentl y i n  excess of secondary dri n k i ng water standards .  
Groundwater was found to  be anaerobic consi stently duri ng the peri od of  mon i toring , and the 
bufferi ng capac i ty of the groundwater ( 332 ppm as CaC03 ) was an order of magni tude hi gher than 
that of surface water i n  the M iss i ss i ppi Ri ver and Lake McKel l ar ( 26 and 1 6  ppm as CaC03 , 
respecti vely) . Groundwater pH was found to be sl i ghtl y aci d i c  i n  thi s study. 



3-1 5 

Water qual i ty of bedrock aqui fers 

The Memph i s  area i s  under l a i n  by two major bedrock aqui fers , the 500-ft and 1 400-ft sand s .  Water 
qual i ty of these aqu i fers has been i nvesti gated by the U . S .  Geo log i cal Survey1 • 4  and the Tennessee 
D iv i s ion  of Geo l ogy . 1 4  The water qua l i ty i n  the bedrock aqui fers was not moni tored i n  the f ie ld  
i nves ti gati ons . 

Water qual i ty c haracteri stics  of the two bedrock aqui fers are presented i n  Tabl e 3 . 8 .  Water from 
the 500-ft sand i s  aerated and fi l tered to remove i ron ,  C02 , and H2S ;  the l a tter two are l ocal ly  
occurri ng consti tuents . 4  

Table 3.8. Water quality of bedrock aquifers, Memphis, Tenl'MllM8 

Constituent 

Aluminum 
Silica 
Iron 
Calcium 
Magnesium 
Sodium 
Potassium 
Bicarbonate 
Sulfate 
Chloride 
Fluoride 
Nitrate 
Dissolved solids 
Hardness (as CaC03 ) 

Total 
N oncarbonate 

Typical chemical analysis 

500-foot sand 

ppm 

0.0 
1 3.0 
0.44 

1 0.0 
5.5 
8.2 
1 .3 

72.0 
3.2 
3.0 
0.0 
0.4 

8 1 .0 

48.0 
0.0 

Equivalents 
per million 

0.499 
0.452 
0.357 
0.033 
1 . 1 80 
0.067 
0.085 
0.0 
0.006 

1 400-foot sand 

ppm 

0.7 
1 2.0 
0.60 
2.7 
1 .3 

35.0 
2.5 

1 01 .0 
5 . 1  
2.0 
0 . 1  
0.5 

1 1 2.0 

1 2.0 
0.0 

Equivalents 
per million 

0.135 
0.1 07 
1 .522 
0.064 
1 .655 
0 . 106 
0.056 
0.005 
0.008 

Source: J. H. Criner, P-C. P. Sun, and O. J. Nyman, Hydrology of 
Aquifer Systems in the Memphis Aree, Tennessee, USGS Water Supply 
Paper 1 779-0, 1 964. 

Domi nant di ssol ved consti tuents are cal c i um ,  bi carbonate , and s i l i ca . Water i n  the 500-ft sand i s  
general l y  soft but i s  s l i ghtly harder i n  areas where mixing with harder water that has l eaked from 
the al l uvi um occurs . 4  Conti nued pumpi ng from thi s  aqui fer i s  expected to resul t in i ncreased 
l eakage of a l l uv ia l  water through the Jackson cl ay in areas where ei ther faul ts have produced 
secondary porosity or the l i thol ogy i s  permeabl e .  

Water in  the  1 400-ft sand is  characteristical ly a sodi um b1carbonate type, wi th sl i ghtly hi gher 
di ssol ved sol id  content but l ower hardness than the 500-ft sand , Water from thi s  aqui fer i s  
treated for i ron removal by aeration and wi th water from the 500-ft sand . Water qual i ty 
parameters for the 1 400-ft sand have rema ined nearly constant i n  the drawdown area , and there 
is no i ndication of l eakage from other aqui fers from ei ther above or bel ow . 1  

Water sampl es taken from the Ri pl ey formation [about 792 m (2600 ft) deep] are sal i ne .  

3 . 1 . 4 Aguatic ecol ogy 

3 . 1 . 4 . 1  Mi ssi s s ippi Ri ver 

The proposed MLGW s i te i s  near Memphi s in Shel by County , Tennessee . The pl ant wi l l  be l ocated on 
a peni nsul a extendi ng from Lake McKel l ar 1 s  southern shore cl ose to the l ake ' s  confluence wi th the 
Mi ss i s s i ppi Ri ver at Ri ver Mi l e  725 . 5  ( Fi g .  3 . 3 ) . 

Biota of the mi dd le  reaches of the Mi ss i ssi ppi Ri ver are not wel l  characteri zed . A basel i ne 
monitori ng program i n it iated i n  1 978 establ i s hed sampl i ng transects at two ri ver l ocati ons cl ose 
to the proposed pl ant s i te .  Both sampl ing stati ons were si tuated i n  protected areas near the 
Mi ss iss ippi ' s  sandy ,  steep eastern bank .  Stations MRl and MR2 corresponded to those sampl ed for 
the determi nat ion of surface water qual i ty (Sect . 3 .  1 . 3 ,  Fi g .  3 . 4 ) , 
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Adu l t and j uven i l e  f i s h ,  phytopl ankton, zoopl ankton , and benth i c  i nvertebrates were sampl ed 
quarterly from spring 1 978 to wi nter 1 979 . A restricted number of observati ons were made on 
peri phyton and macrophytes in the s horel i ne area s .  

l c hthyop l ankton were col l ected duri ng 1 4  weeks i n  spri ng 1 978 .  The aquati c bi ota at MRl and MR2 
do not appear to be un i que to th i s  part of the M i ss i s s i ppi River and are representati ve of popu
l ati ons expected in a l arge ,  turbi d ,  swi ft ly  fl owi ng warm water habi tat . 

During ba se l i ne mon i toring a total of 272 fi s h  compr i s i ng 20 spec i e s  and we i g hing  68 . 6  kg was 
col l ected . The f i s h  were warm water types , primari ly  of rough and forage spec i e s .  Numeri cal l y ,  
g i zzard shad was the most abundant spec i e s .  Ri ver carpsucker and re l ati ve l y  few buffa l o  carp and 
catfi sh compri sed most of the bi omass  in  the col l ect i ons . Only a smal l number of sport f i s h  was 
encountered . Low dens i t i e s  of i chthyopl ankton (9 to 1 5  l arvae per 1 00 m3 ) i ncl uded mai n ly  
cl upeids , suckers , and  fres hwater drum . Al though re l at i ve l y  protected areas with  reduced water 
ve loc it ies  were samp l e d ,  they were not represe ntati ve of bac kwater areas such as Lake Mc Ke l l ar ,  
where fi s h  product i v i ty may be g reate r .  

Benth i c  macroi nvertebrates were al so samp l ed duri ng the base l i ne moni tori ng program . Estimates 
of  these popu l ati ons were re l ati vely l ow (0 to 476 organ i sms per square meter ) , pos s i b ly  because 
the scour ing acti on of the r iver l eft on ly  unstabl e sandy substrate at MRl and MR2 . Most col l ec
t i ons were domi nated by immature aquatic  earthworms and i nsect l arvae . Smal l numbers of bi val ve 
mol l usks  were col l ected only during October and July 1 978 .  

Seasonal changes i n  the spec i e s  compos i t i on and dens i ty o f  p l ankton popu l at ions were ev ident 
from the ba sel i ne mon i toring  of Mi s s i s s i ppi River stat i ons . Approximately 300 zoopl an kters per 
cub ic  meter were col l ected in summer and fal l 1 978 at MR2 , whereas estimati ons  of g reater than 
8500 organ i sms were made from samp l e s  col l ected at MRl in May 1 978 .  In  general , the  zoopl ankton 
commun i ty was domi nated by roti fers and copepods . Phytopl an kton ranged from 200 to 1 600 organ i sms 
per mi l l i l i ter and were composed primari l y  of di atoms and green and bl ue-green al gae . 

No macrophytes were observed during  the 1 978 and 1 979  surveys . The absence of these primary 
producers and the re l ati vely l ow number of phytopl ankton have been attri buted to the Mi s s i s s i ppi ' s  
h i g h  turbi d i ty .  L im ited observati ons on the peri phyt i c  commun i t i es at MRl and MR2 i n d i cated that 
a speci es of d iatom wa s the most abundant component . 

3 .  1 . 4 . 2  Lake McKe l l ar 

Few stud i es exi st on the aquatic popu l at ions i n hab i tating Lake McKel l a r ;  therefore , t h i s  d i scus
s i on wi l l  be l i mi ted to a considerati on of the data obta i ned from the basel i ne  mon i toring  
prog ram . Sampl i ng transects were estab l i shed at two s i te s  ( LMl and  LM2 ) wi thin  the l ake ( F i g .  
3 . 4 ) . These stati ons have been descri bed i n  Sect . 3 . 1  . 3 .  The basel i ne mon i tori ng program 
conducted on La ke Mc Ke l lar  c l ose ly  resemb l ed the one undertaken i n  the Mi s s i ss i ppi R iver .  
As  i n  the r i ver ,  the f i s h  commun i ty was domi nated by warm water rough and forage spec i e s . How
eve r ,  several sport fi s h ,  i ncl uding  l argemouth bass , sauger , wh i te bass , yel l ow bas s ,  channe l 
catfi s h ,  sunfi s h ,  and crappi e ,  were a l so caug ht .  Of  the  tota l number of 988 fi s h ,  more than 
one-ha l f  were g i zzard s had .  The rema i n i ng 445 f i s h  represented 36 add i t i onal spec i e s .  Gi zzard 
s had were a l so found to be the most numerous f i s h  i n  the Tennessee Chute i n  a previ ou s  study . 1 1  
Estimates of i chthyopl an kton were sl i ghtly hi gher than those recorded for the Mi s s i ss i ppi Ri ver .  
Larva l den s i ties  a t  LM2 suggested that the turn i ng bas i n  i s  a nursery area for g i zzard s ha d ,  
sunfi s h ,  carp , and fres hwater drum . The importance of thi s area to the l ake fi shery as a whol e 
i s  currentl y undetermi ned . 

Al though col l ect ions of benthic  i nvertebrates were domi nated by immature aquati c earthworms , 
apprec i abl e numbers of mi dge l arvae were a l so recorded . There was cons i derabl e vari at i on among 
sampl es , and den s i t i e s  ranged from 6 to 5000 organ i sms per square meter . 

As wi th other components of the aquati c  bi ota , the dens i t i es of pl ankton ic  organ i sms i n  Lake 
McKe l l ar exceeded those in the Mi s s i s s i ppi  R iver .  Zoop l ankton ranged from 1 0 , 000 to a l most 
200, 000 organi sms per cubic meter and cons i s ted prima r i l y  of c l adocerans and copepods . A previ ous 
i nvesti gati on of Lake McKe l l a r  a l so noted the abundance of zoop lankton . 1 1 The phytopl ankton , 
composed of a mi xed assembl age of di atom s ,  green and bl ue-green al gae , and vari ous other taxa , 
d i s p l ayed character i st ic  seasona l and spati a l  vari ati on .  Maximum dens i t i e s  ( average of 
3523 organ i sms per mi l l i l i ter )  occurred i n  the sampl es col l ected i n  Ju ly  1 978 . 

No macrophytes were observed i n  the v i c i n i ty of the transects . H i gh  turbi d i ty may l i m it  the 
d i stri bution of these organ i sms in Lake Mc Ke l l ar .  L im ited studies  o f  the peri phyton occurr ing 
on natu ral  substrates i nd i cated that di atoms are the most common component of th i s  commu n i ty .  
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3 .  l . 4 . 3  Endangered spec ies 

The basel i ne mon i tori ng program conducted duri ng 1 978 and 1 979 , as  we l l  as  a p revi ous study , 1 1 
d i d  not encounter any spec ies  i ncl uded on the l i st of threatened and endangered s pecies  ma i n ta i ned 
by the U . S .  Fi sh  and Wi l d l i fe Servi ce ( US FWS ) . 1 5 The bl ue sucker ( �ycleptus elongatus ) ,  consi dered 
a threatened s peci es by the state of Tennessee and an endangered s pec i es by the Tenness ee Heri tage 
Program , i s  reported in She l by County .  Th i s  s pec i es , wh i ch apparently has dec l i ned in popu l ati on 
in recent years , seasona l l y  m igrates up  the Mi ss i s s i ppi  R i ver to s pawn in tri butari es of the 
Mi s s i ss i pp i  Ri ver north of the Lake McKe l l ar area . It has not been obs erved in Lake McKe l l ar ( Dan 
Eagar , Tennessee Heri tage P rogram , Department of Conservati on , persona l commun icat i on with Susan 
Tu rba k ,  Sci ence App l i cat i ons , Inc . , Apr .  1 5 ,  1 980 ) .  

3 .  1 . 5  Geol ogy and so i l s  

3 . 1 . 5 . 1 Geo l ogy 

Regi onal structu re 

Memph i s  i s  l ocated on the port i on of the Gul f Coastal P l a i n  known as the Mi s s i s s i pp i  embayment . 
The embayment i s  a broad downwarped trough i n  the Pal eozo i c  roc ks that was fi l l ed ,  i n  Mesozo ic  and 
Cenoz o i c  t imes , with  sed iment eroded from central North Ameri ca .  The sed iments are i nterbedded 
sandstones , s hal es , and l imestones , wi th minor l i gn i te depo s i t s .  Sedi ments that fi l l ed the embay
ment are poorly consol i dated . A strati graph i c  col umn of Eocene sed imentary depo s i ts i n  the area 
i s  i nc l uded in Tab l e  3 . 3 ;  more extens i ve strat i graph i c  i nformati on is i n  Append i x  B . 2 .  

The ax i s  o f  the Mi s s i s s i pp i  embayment trends northeast to southwest and d i ps toward the southwest ,  
forming a broad , open fo l d .  The northern termi nus of the embayment i s  i n  southern I l l i no i s ,  and 
the axi s approximate l y  paral l e l s  the ex i st i ng Mi s s i s s i pp i  val l ey ,  lyi ng a few mi l es west of the 
current l ocati on of the r i ver .  Memp h i s  is on the eas tern fl ank of the structure , and bedrock di ps 
to the west and northwest . Severa l fau l ts are mapped i n  the embayment ; the most s i gn i fi cant i s  
the New Madri d fau l t  zone , wh i ch trends paral l el to the axi s o f  the embayment i n  eas tern Arkansas 
and Mi ssouri . The B i g  Creek fau l t ,  part of the New Madrid  system , apparent l y  contro l s  the cou rse 
of the M i s s i s s i pp i  val l ey from 1 20 km ( 75 mi l es )  north of Memphi s to 1 60 km ( J OO mi l e s )  southwest 
of Memp h i s .  The Wh i te Ri ver fau l t  zone trends northwest to southeast from Arkansas i nto M i s s i ss i pp i  
and passes approximate l y  4 0  km ( 25 mi l es )  southwest o f  the s i te . 1 6  Recent research has i denti fi ed 
a fau l t  zone l ocated a pproximately mi dway between Jonesboro , Arkansas , and Memph i s .  Th i s  fau l t  
zone i s  now cons i dered respons i bl e  for the sei smi c act i v i ty al ong the Mi s s i ss i pp i  Ri ver i n  M i s souri , 
Arkansas , Kentucky, and Tennessee . 1 7  

Local featu res 

The proposed s i te i s  l ocated on the fl ood pl a i n  of the Mi s s i ss i ppi  Ri ver and i s  underl a i n  by 
approximately  46  m ( 1 50 ft)  of sand and gravel a l l uv i um.  Surface el evat i ons over most of the 
s i te area under ex i st i ng condi ti ons are near 60 . 5  m ( 200 ft ) , except for a d i ke around the south 
and east perimeter and mounds of dredge soi l s  on the north peri meter , wh i ch reach e l evat i ons of 
about 6 5  m ( 2 1 5 ft) ( Fi g .  3 .  1 ) .  Geol ogy and topography of the bedrock surface have been mapped 
in the northern part of the Mi s s i s s i ppi  embayment . 2 Bedrock present beneath the s i te i ncl udes 
the normal sequence for the reg i on (Tabl e 3 . 3 ) . The term bedroc k is used to descri be sed i mentary 
u n i ts of the Jackson formati on ,  the C l a i borne grou p ,  and the Wi l cox gro u p ,  because of the i r  broad 
areal extent as mappabl e depos i ts ,  al though they are best descr i bed as semi conso l i dated sed iment . 

The Jackson format i on i s  a depos i t  of c l ay and s i l ty c l ay that ranges i n  thi ckness i n  the area 
from 0 to 1 08 m (0 to 350 ft ) .  Subsurface i nvest igat ions on the s i te penetrated about 41 m 
( 1 33 ft) of c l ayey to sa ndy s i l t  of a green i sh-gray col or i n  the Jackson i nterval . The Jackson 
format i on is an aqu i c l ude,  i so l at ing the potabl e aqu i fer in the 500-ft sand from near surface and 
al l uv i a l  g roundwater .  The i ntegri ty of the aqu i c l ude is suspect in some areas because of sandy 
z ones i n  the Jackson , 5  pos s i b l e  eroded wi ndows , and poss i b l e  l ocal fau l t ing  of the formati on . 1 8 
No defi n i t ive  evi dence has been found that l ocates and proves l eaks i n  the Jackson formation ; 
however ,  permeabi l i ty has been suggested beneath Nonconnah Creek 1 B  and beneath Mi s s i s s i pp i  Ri ver 
a l l uv i um in eastern Arkansas . 4  

Subsurface i nvest i gations have been carri ed out to prov ide i n formation for foundati on des i gn .  Two 
of the bori ngs penetrated the ful l thi ckness of al l uvi um and the Jackson formation . These i nvesti 
gati ons i ndi cate that the Jackson formation  extends bel ow the s i te ,  and the th i cknes s of the forma
tion at that poi nt suggests that it i s  both cont i nuous and i ntact . Fi gure B .  l i n  Append i x  B . 2 . l  
shows a subsu rface prof i l e  taken from bori ngs i n  the northeast and southeast corner . The al l uvi um 
ranges from very l oose to very den se sand , wh i ch grades from fi ne to coarse wi th l ocal gravel ly  
zones . An  area i n  the  southwest corner of  the s i te i s  under l a i n  by cl ayey s i l t ,  wh i ch extends to 
a s hal l ow depth.  F i gure 3 . 5  shows the l ocati ons of bori ngs . Fi gures 3 . 6  and 3 . 7  show two cross
secti onal profi l es across the s i te ,  i nc l ud i ng graph i c  l ogs of borings and resu l ts of penetrati on 
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res i stance tests made at regul ar i n terva l s .  I n  granu lar  soi l s  the penetrati on res i stance test  
is  used as a mea sure of the  re l at i ve den s i ty of the soi l s . Penetration res i stance va l ues of l ess 
than 10 bl ows per foot i nd icate l oose materia l s ,  wh i ch may pose a potenti a l  foundati on prob l em .  
Profi l e  A-A ( Fi g .  3 . 6 )  i s  general ly  taken across the northern part o f  the s i te ,  and most penetra
t ion res i stance val ues are greater than 10 bl ows per foot.  Bori ngs in profi l e  8-B ( Fi g .  3 . 7 ) , 
taken across the southern portion of the s i te ,  recorded penetration res i stance va l ues  of l ess  
than 10  bl ows per foot to  depth s in  excess of  12  m ( 40 ft ) in  two of the  fou r bori ngs . 

The s i gn i ficance of the l oose sandy zones i n  the subsurface i s  that some preconsol i dation of 
those areas is  necessary to m in im i ze foundation settl ement or l i quefaction . Devel opment of the 
s i te requ i res emp l acement of fi l l  materi a l s  to ra i se the el evation of the process areas above 
fl ood e l evati on . Sand from the Mi ss i ss i ppi R iver i s  to be dredged and hydrau l i cal l y  pl aced on 
the s i te after c l ear ing of vegetati on and removal of surfi c ia l  soi l s .  Addi t i onal i n formati on 
on foundati on cond i t i ons i s  i ncl uded i n  Appendi xes 8 . 2  and C . 5 ,  and foundati on stabi l i zation 
p l ans  are i nc l uded i n  Sect.  4 .  1 . 5 .  l .  

3 .  1 . 5 . 2 Se i smic  h i story 

Memphi s i s  l ocated i n  se i smic r i s k  zone 3 ( F i g .  3 . 8 ) , a zone i n  wh ich  major destructi ve earth
quakes may occur .  The  Uni ted States has  been d i v i ded i nto four zones rang i ng from zone 0 ,  where 
there i s  no reasonabl e expectancy of earthquake damage , to zone 3 where earthquakes resul t ing  i n  
structural damage may occur.  

DAMAGE 
� 0 NONE 
[ZZJ 1 M INOR 
1111111111 2 MODERATE 
- 3 MAJOR 
* SITE LOCATION 

E S - 2 2 8MF 

Fi g .  3 .8 .  Sei sm ic  ri sk map of the  Un i ted States . Sou rce : After S .  T .  Al germi ssen , 
"Sei smi c Ri s k  Studies  i n  the Uni ted States , "  Proc. 4th World Conf. Earthquake Engineering, 
Santiago de Chile, January 1 3-1 8, 1969, vol . l ,  1 969 . 

The earl i est recorded se i sm ic  event i n  Memp h i s  was experi enced by a m i s s i onary party i n  1 699 . 1 9  
Other early reports o f  shoc ks were recorded by travel ers and i nhabi tants when the area was only 
sparsely settl ed .  The most severe events experi enced i n  Memph i s  were the New Madrid  ( Mi ssouri ) 
earthquakes of 1 8 1 1  and 1 81 2 .  Damage from these earthquakes was wi despread , and , i n  addi t i on to 
destruction of bu i l d i ngs , there was severe d i s turbance of the Mi ss i ss i pp i  Ri ver and i ts al l uv ial 
depos i ts . 1 9 Se i smical l y  i nduced waves cast smal l ri vercraft agai nst the r iverbanks or even onto 
l and . Overbank wash  of r iver water was damag i ng to ri verside  structures . Cav i ng of the r i ver
banks was severe near the epi center ,  and l i quefi ed sand was ejected from fi ssures in the l and 
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surface . Effects of the 1 81 1  and 1 81 2  earthquakes i n  the Memph i s  area were not recorded because 
the area was sparsely popu l ated before the 1 820s . Al though centered in New Madri d  the i ntens i ty 
at Memphi s was I X  or X .  Other earthquakes that caused damage at Memph i s  i nc l ude a n  event i n  1 843 
( i ntens i ty of V I I  or V I I I )  and an 1 889 event ( i ntens i ty of V to V I I I ) .  Tabl e 3 . 9  shows the major 
recorded events that were fel t in the Memph i s  area . 

Table 3.9. Reported seismic events 

Locality 
Area affected 

I ntensity Date (sq miles) 

1 843 Jan. 4 Western Tennessee 400,000 v 1 1 1• 

1865 Aug. 1 7  Southeastern Missouri 24,000 V I I  

1 878 Nov. 1 8  Southeastern Missouri 1 50,000 V I  

1 883 Jan. 1 1  Cairo, I l l. 80,000 VI 

1 89 1  Sept. 26 Near Cairo, I l l .  
1895 Oct. 31  Charleston, Mo. 1 ,000,000 V I I I  

1897 Apr. 30 Tennessee, I l l i nois, IV·V 
Indiana, and Kentucky 

1905 July 26 Calumet, Mich. 1 6,000 VI I 

1905 Aug. 2 1  Mississippi Valley 40,000 v1• 

19 1 1 Mar. 31  R ison, Ark. 18,000 v• 

1922 Mar. 23 Western Kentucky v 

1923 Nov. 26 1 3  km North of Memphis v1• 

1 923 Dec. 31 Arkansas 30,000 v• 

1927 May 7 Mississippi Valley 1 30,000 V I I  

1934 July 3 6 km Northeast of Memphis I V  
1 938 Sept. 1 6  N ortheastern Arkansas 90,000 1v.v• 

1 954 Apr. 26 Memphis, Tenn. v• 

1 958 Jan. 26 Memphis, Tenn. (3)  v• 

1 968 Nov. 9 South-central I l l i nois 580,000 V I I  

• I ntensity a t  Memphis. 

Earthquake recurrence has been computed for the upper Mi ss i ss i pp i  val l ey ,  wh ich  i nc l udes the s i te .  
The resu l ts o f  these computations show a recurrence i nterval per 1 00 years as fol l ows : 

Intens i ty 

v 
V I  

V I I 
V I I I  

Earthquakes per 1 00 years 

24 . 2  
7 . 65 
2 . 42 
0 . 76 

One of the major concerns about earthquake effects i n  the Memph i s  area i s  poss i b l e  structural 
damage caused by sand l i quefact ion . 2 0  Li quefaction occurs when sei smi c shaking  causes the 
reorientati on of sediment gra i n s  and when l oads normal l y  borne by the gra i n s  are transferred to 
the water in the pore spaces between the gra i n s .  Kel l ogg2 1 has suggested that l i quefacti on mi ght 
occur i n  the softer ,  wetter soi l s  of the Memp h i s  area . The fi ne-grai ned al l uv i a l  sands , such 
as those found at the s i te ,  woul d  be i nc l uded in these soi l s .  Shoul d l i quefacti on occur at the 
s i te ,  foundations bearing on l oose , l i quefi abl e sands cou l d  fai l  and resu l t  in exten s i ve damage 
to the structures . 

3 . 1 . 5 . 3  Soi l s  

So i l s  on the Al l en s i te are s i l ty to sandy , are we l l  drai ned to excess i ve l y  dra i ned , and overl i e  
th ick  al l uv i al depos i ts o f  the Mi s s i ss i ppi  Ri ver .  The exi st inq  so i l s  are o f  l imi ted agri cul tural 
use because they are su bject to both drought and occasi onal fl ood i ng .  Bor i ngs at the s i te 
penetrate approximate ly  46 m ( 1 50 ft ) of al l uv i a l  sands , gravel s ,  s i l ts ,  and cl ays . The parent 
materi al for the s i te soi l s  is the Mi s s i s s i ppi al l uv ium .  Crevasse fi ne sand i s  the on l y  so i l  u n it  
mapped on the  area by the  So i l  Conservation  Serv i ce . 22 Thi s so i l  i s  sandy , exces si vely  drai ned , 
and draughty and i s  assi gned to capabi l i ty u n i t I Vs- 1 . Crevasse fi ne sand i s  mapped on approxi 
mate ly  8 ha (20  acres )  of the s i te ;  soi l s  on the remai nder of the s i te are uncl ass if ied .  The 
Crevasse f ine  sand occurs i n  1 6- to 40-ha ( 40- to 1 00-acre ) tracts al ong the Mi s s i ss i ppi Ri ver .  
I t  has l ow avai l ab le  water capaci ty ,  whi c h  l imi ts i ts producti v i ty .  Dredged material  from Lake 
McKel l ar has been p i l ed on the northern edge of the area . 
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3 . 1 . 6  Land use 

The proposed s i te is approximatel y 1 3  km ( 8  mi l es )  west-southwest of downtown Memphi s ,  Tennessee , 
on a pen i nsul a 1 . 2 km (4000 ft) east of the Mi s s i s s i ppi Ri ver . The s i te ' s  boundaries encompass  
54  ha ( 1 34 acres )  of l and ( Fi g .  3 . 1 ) .  The  s i te i s  wi th i n  the  boundar ies of both Shel by County 
and the c i ty of Memphi s ,  Tennessee . 

The s i te i s  owned by MLGW but i s  not currently i n  productive use . The area surround i ng the s i te 
i s  predomi nantl y rural i n  c haracter but i s  zoned for heavy i ndustr ia l  use . A 1 977 report to the 
Mi s s i ss i ppi -Arkansas-Tennessee Counc i l  of Governments projected l and use at the s i te as nonurban . 2 3  
Current i ndustr ia l  acti v i ty i s  l im ited to the use o f  parts o f  the area to recei ve dredged materi al 
from La ke McKel l ar .  Industrial fac i l i ti es adjacent to the s i te i ncl ude TVA ' s  Al l en Generati ng 
Pl ant and the T. E .  Maxson Wastewater Treatment Fac i l i ty .  P l ans exi st for porti ons o f  the Al l en 
s i te ,  i n  the absence of the proposed project , to become a future ash d i s posal area for the Al l en 
Generating  Pl ant ( Lease Agreement between the c i ty of Memph i s ,  MLGW , and TVA , Jan . l ,  1 963 ; 
amended Dec . 1 1 , 1 979) . 

The nearest urban devel opment i nc l uding hous i ng of any s igni fi cant extent i s  about 5 km ( 3  mi l es )  
east-southeas t of the s i te,  just  west  of Ful l er State Par k .  The T .  O .  Ful l er State Park and the 
adjo i n i ng Chuca l i ssa I nd i an Vi l l age are wel l -used recreati onal areas and are the c l osest such 
areas to the s i te .  I n  1 977-78 , there were 1 78 , 428 vi s i ts to the park and 65 , 237 vi s i ts to the 
Chuca l i ssa Indian Vi l l age ( personal corrmunication with  T .  O .  Ful l er State Park Office , Memphi s  
State Un i vers i ty ,  Chucal i ssa I nd i an Vi l l age  Headquarters , Oct . 1 1 ,  1 979 ) . 

The regi on surround i ng the s i te i s  Shel by County , Tennessee , the 1 979 popul ati on of wh ich was 
estimated to be 798 , 085  ( personal communicati on wi th Memph i s-Shel by County P lann ing  Corrm i s s i on ,  
Oct .  9 ,  1 979 ) .  The primary urban area i s  the c i ty of Memph i s ,  wh ich  i n  1 970 accounted for 37% of 
the county ' s area of 1 957 . 8  km2 (755 sq mi l es ) . 24 Other urbani zed areas ( 1 970 popul ation of 
2 500) i nc l ude the c i t ies of Col l i ervi l l e , Germantown , and Mi l l i ngton . 2 5  The Memph i s  Standard 
Metropol i tan Stati stical Area ( SMSA) al so i nc l udes the counties of Ti pton , Tennessee ; Cri ttenden , 
Arkansas ; and DeSoto , Mi s s i ssi ppi . I f  popul ation change fol l ows projected trends wi th in  Shel by 
County ,  an i ncrea s i ng area of urban i zed l and wi l l  resu l t .  

Several exi st ing and pl anned i ndustria l  s i tes are i n  the secti on o f  county where the Al l en s i te 
i s  l ocated:  the Presidents I s l and Compl ex , the P i dgeon Industrial Area , and the Ri vergate I ndus
tri al Compl ex . Major growth is  expected to ta ke pl ace i n  i ndustrial l and use over the next 
20 years . By 1 99 5 ,  t h i s  l and use category i s  expected to doubl e i n  area i n  Shel by County . 

Agricul ture i s  the primary l and u se i n  She l by County ,  where i n  1 974 ,  47 . 2% of the l and area was 
in agricul tural use .  Most farml and i s  l ocated in northern and eastern She l by County rather than 
in the southwestern part , where the proposed s i te is l ocated . There i s  no prime farml and on the 
s i te (Appendi x  B . 3 . 2 ) .  

Land use  control s affecting  the proposed s i te are primari ly  zon i ng regul ati ons under jur isd ict ion 
of the Memphi s-She l by County Pl ann i ng Commi ss ion .  Authori ty for such zoni ng i s  i n  the state of 
Tennessee enabl i ng l eg i s l at ion .  Devel opment and use of  l and i n  Shel by County are  regul ated 
accord i ng to a spec i fi c  d i strict zoni ng ass i gned to an area . Current ly  there are 1 6  s uch  zon i ng 
cl ass i fications , one of whi ch  i s  the M-3 heavy i ndustr ia l  use zone that affects the proposed s i te .  
The s i te i s  currently zoned for i ts i ntended purpose . 

3 . 1 . 7  Terrestrial ecol ogy 

3 . 1 . 7 . l  Vegetation 

The proposed s i te is  l ocated on the M i s s i s s i ppi Al l uvial  P l a i n ,  the reg ion  east of the s i te be ing  
part of the M i ss i ss i ppi embayment section of the Western Mesophyti c Forest Reg i on . 2 1 Three ki l o 
meters east of the s i te ,  the d i ssected sl opes o f  the Memph i s  Bl uffs bordering  the fl oodpl a i n  are 
vegetated w ith Mi xed Mesophytic  Forest and are unl i ke other parts of the M i s s i ss i ppi  embayment 
sect ion . 2 1 The vegetation on the fl oodpl a i n  wi th i n  3 km of the s i te cons i sts of soybean fiel ds , 
success i onal bottoml and forest, mature bottoml and forest ,  and herbaceous meadow. The success i onal 
bottoml and forest i s  domi nated by bl ack  wi l l ow,  and the mature bottoml and forest , by box el der 
and sugarberry .  Vegetation types wi th in  3 k m  o f  t h e  s i te center are shown i n  Fi g .  3 . 9 .  

The fl oodpl a i n  has numerous poorly dra i ned,  el ongated depressi ons that conta in  standing  water i n  
wi nter and spr ing  from fl oodi ng by the Mi ss i ss i ppi  Ri ver . Wetl ands (28 ha)  o n  the s i te proper 
are consi dered to be of l ow to medi um qual i ty for terrestrial  wi l dl i fe by the USFWS because of l ow 
food ava i l a bi l i ty ( tel ephone conversation wi th D .  R .  Parsons , U . S .  F i s h  and Wi l dl i fe Servi ce , 
Aug . 2 0 ,  1 979 ,  and l etter E IA-WR- 1 4 60 ) . Th i s  desi gnation i s  based on a rating  provi ded by USFWS 
personnel who v i s i ted the s i te i n  1 979 (tel ephone conversation w ith W .  A .  Beimborn , Energy Impact 
Assoc i ates , Oct . 1 7 ,  1 979 ) . However , i f  d i sposal of dredged material  on the s i te were di sconti nued , 
the s i te ' s  va l ue to wi l dl i fe woul d ra pidly i ncrease . 
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Annua l l y  i n  l ate September ,  the U . S .  Army Corps of Eng i neers dredges the channel that connects 
Lake Mc Kel l ar to the Mi s s i s s i ppi Ri ver and hydraul ical l y  pumps the spo i l  onto the pen i n su la  west  
of the proposed s i te.  Sediments settl e out ,  i ncreasi n g  the  el evation of the  pen i nsu la  and  buryi ng 
herbaceous vegetation . Deposi t ion of th i s  dredge spo i l  affects the overstory of the pen insu la  as 
wel l ,  keepi ng the pl ant commun i ty a successi onal bottoml and forest .  

Terrestria l  ecol ogical fiel d su rveys for four  seasons were conducted from earl y May to l ate 
December of 1 978 .  The major vegetati on types within  3 km of the s ite  center that were i dentified 
during  th i s survey are descri bed bel ow. 

Soybean fi e l ds 

Soybean fi el ds to the north and south of the s i te compri se approximate l y  26 . 5% of the area wi th i n 
3 km of the s i te ,  but none are present on the s i te i tsel f .  These fi el ds serve as important 
feedi n g  and resti ng grounds for mi grating  waterfowl . 

Meadow 

The s i te i s  bounded on the north by an " i s l and sand dune" ( e . g . , Sporobotua aryptandrus- and 
Heterotheaa tatifotia-domi nated ) type of meadow and on the east by a seasonal l y  emergent 
type meadow . 2 6 A total of 1 48 taxa , primari l y  herbaceous spec ies , occur i n  the di vergent 
meadow types found wi thin  3 km of the s i te center .  

Successi onal bottoml and forest 

The successi onal bottoml and forest is domi nated by black wi l l ow and occurs en recently d i s turbed 
fl oodpl a i n s  that are i n  stand i ng water part of the year .  I n  addi tion , cottonwood , box el der , 
s i l ver mapl e ,  and American sycamore are important tree species .  Bur cucumber , grape , and 
po i son i vy are domi nant shrub and vi ne spec ies .  A total of 69 spec ies was observed i n  thi s 
commu n i ty.  The success i onal bottoml and forest compri ses 7 . 1 % of the area wi th i n 3 km of the 
s i te and approximate ly  66% of the s i te i tsel f .  Annual depos it ion  of dredge spo i l  has al tered 
the structure of th i s  pl ant commun i ty by reduc i ng both undergrowth and seedl i n g  survi val . 

Mature bottoml and forest 

Of the 7 1  woody and herbaceous taxa observed in th i s  forest type , box el der and sugarberry are 
the most  important overstory spec ies . Survey data i ndicate a chang i ng  composi tion toward a 
sugarberry-sl i ppery elm forest .  Al though 1 2 . 7% of the 3-km area around the s i te i s  covered 
w i th mature bottoml and forest ,  none occurs on the s i te i tsel f .  

Threatened and endangered spec ies  

No  pl ant spec i es on e i ther the  U . S .  Department of the  I nterior27 or State of Tennessee2s l i sts 
were observed wi th i n  3 km of  the s i te during  the survey and none is expected to occur there 
(Append ix  B . 3 . 1 ) .  

3 . 1 . 7 . 2  Wi l d l i fe 

Mammal s 

Mammal s  of the proposed s i te are typi cal of those on the Mi s s i s s i ppi Ri ver fl oodpl a i n . The 
most  common spec i es observed were the eastern cottonta i l , house mouse , and domestic dog . A 
waste di sposal s i te l . 2  km southwest of the s i te provides a particul arly sui tabl e hab i tat for 
sma l l  mammal s .  Dogs and cats that hunt the area probably exert consi derabl e i nfl uence on s i te 
wi l d l i fe .  

Game mammal s i ncl ude the eastern cottontai l  and the whi te-ta i l ed deer . Fox , g ray squ i rrel s ,  
opossum, and raccoon are present .  The raccoon and cottonta i l  are hunted by the l ocal popu l ace . 
A l i st  of game mamma l s ,  furbearers , and nongame mammal s  that occur wi t h i n  3 km of the s i te and 
the i r  rel ative abundance is shown i n  Tabl e 3 . 1 0 . 

I n  the successi onal bottoml and forest on the s i te pen i nsul a ,  dredgi ng operations reduced fal l 
and wi nter wh i te-footed mouse popul ations by approximate ly  one-ha l f and apparentl y di spl aced 
shortta i l  shrew and p i ne vo l e  popu l ati ons . I n  areas where fresh dredge spoil  was added , very 
few mice were trapped , and adjacent areas a l so  experi enced a marked reduction i n  mice abun
dance . The successional forest not affected by dredgi ng had a dramatic i ncrease in  house mouse 
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Table 3.10. Mammals observed within 3 k m  o f  the proposed plant site 

Common name 
Water 

Game mammals 

Eastern cottonta il 

Swam p  rabbit 

White·tailed deer 

Gray squirrel 

Fox squirrel 

Furbearers 

Opossum 

Beaver c 

Muskrat u 

Red fox 

Gray fox 

Raccoon 

Bobcat 

Nongame mammals 

Shorttail shrew 

Eastern mole 

Marsh rice rat 

Cotton mouse 

Hispid cotton rat 

White-footed mouse 

Pine vole 

Ncrway rat 

House mouse 

Eastern chipmunk 

Coyote 

Cat 

Dog 

Habitat location 

Trash Soybean 
Meadow 

pile field 

cf' 

c 

c 

u u 

u u 

u u 

s 

u 

u 

u 

c u 

A u 

u u 

c c 

A A 

·· - --------

A 

c 

c 

c 

u 

u 

u 

u 

s 

c 

c 

u 

c 

c 

c 

c 

A 

u 

c 

A 

Bottomland forest 

Successional Mature 

A A 

s s 
c c 

u 

u 

c 

u u 

u u 

u u 

s s 

c 

c 

u 

c 

c c 

c 

c c 

u 

u 

c c 

A A 

•A = abundant: an abundant mammal is very l i kely to be present in large n u mbers 

every time a person visits its habitat at the proper season; C = commo n :  a common 

mammal is likely to be present i n  moderate numbers nearly every time a person visits its 

habitat at the proper season ; U = uncommo n :  an uncommon mammal is likely to be 

present in low numbers ocassionally when a person visits its habitat at the proper season, 

and S = special concern:  a mammal of special concern is rare in all or part of its range and 

may be listed as threatened or endangered by the U .S. F ish and Wildl ife Service and the 

State of Tennessee. 

Source: E R ,  Vol. I I . Table 3-52. 

and cotton mouse popu l ati ons from fal l  to wi nter , refl ecti ng popu l at ion  growth and di sp l acement 
· from the fl ood i ng of l ow- l y i ng hab itat  near the ri ver .  

The bobcat i s  a w idespread but uncommon or  rare spec ies  found wi thi n 3 km  of t he  s i te .  The 
bobcat ranges widely i n  the s i te v i c i n i ty but i s  most common near water and in or near mature 
bottoml and forest .  Local  farmers , TVA securi ty personne l , and Tennessee wi l dl i fe offi cers 
i ndi cated that bobcat adu l ts and ki ttens were observed in the area and that several adu l t  
bobcats were ki l l ed for fur on  Pres idents I s l and .  

Avi fauna 

A total of 1 34 bi rd spec i es was observed wi th in  3 km of the si te duri ng a four-season base l i ne 
survey , i nc l udi ng 45 permanent res i dents , 36 summer res i dents , 28 wi nter res i dents , 4 wi nter 
v i s i tors , and 21 trans i ent spec i e s .  Representative species  were ma l l ard , wood duc k ,  bobwh ite ,  
American coot , mourn i ng dove , yel l ow-bi l l ed cuckoo , horned l ark ,  rough-wi nged swal l ow ,  redwi ng 
b lackbi rd , common grackl e ,  i nd igo bunt i ng ,  and whi te-throated sparrow. The meadow was u sed by 
1 01 speci es and a success i onal forest by 1 02 ,  wi th the ecotone between forest and meadow heavi ly 
ut i l i zed . Soybean fi el ds were used by only 27 spec i es .  
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Several spec ies of raptor i a l  bi rds occur at the s i te .  The most commonly observed spec i es was 
the American kestre l . Other spec ies i ncl uded the mer l i n  (a sma l l fa l con ) ;  an uncommon wi nter 
v i s i tor , the marsh hawk ; 2 9  Mi s s i ss ipp i  ki te ;  red-ta i l ed hawk ;  sharp-sh i nned hawk ; broadwi nged 
hawk ; b l ac k vu l ture ;  turkey vul ture ; great horned owl ; barn owl ; and screech owl . Al though not 
observed during th i s  study , eag l es and osprey are known to migrate through the area . 29 I n  the 
state of Tennes see , the marsh hawk and the sharp-sh i nned hawk are l i sted as threatened , and the 
Mi s s i ss i ppi  k ite is l i sted as endangered . 28  A screech owl nest was observed on s i te in a bl ack 
wi l 1 ow tree . 

Game b i rds  observed i nc l ude the Canada goose , ten duck spec ies , bobwh i te ,  wi l d  turkey , mourn i ng 
dove , Ameri can woodcock ,  common sn i pe ,  and Ameri can coot . The bobwhi te and turkey were seen i n  
the meadow and the b l ack  wi l l ow forest stands on the s i te .  

Amphi bians  and repti l es 

Ten amp h i b i an and 1 3  repti l e  spec ies were observed with i n  3 km of the s i te .  The most abundant 
species were the American toad , the Fowl er ' s  toad , and the s ix-l i ned racerunner . Five spec ies 
of frog s ,  two species of l i zards , and seven species  of sna kes were l ess numerous . 

Threatened and endangered faunal spec ies  

An ima l  spec ies l i sted by the  U . S .  Department of the  Interior as threatened or endangered under 
prov i s i ons of the Endangered Spec ies  Act of 1 973  are  protected , and  cr i tica l  habi tat of the 
speci es may not be di sturbed . 2 7 The bal d eag l e  may occur frequently as a migrant or wi nter 
v i s i tor al ong the Mi s s i ss i ppi  Ri ver , and the peregr i ne fa l con , as an extremel y  rare mi grant . 
The s i te i s  un l i kely to consti tute important habi tat for ei ther the Indi ana bat or the gray 
bat . The USF'..iS has rev i ewed i nformati on for the s i te and bel i eves " . . .  that there are no 
Federal ly  l i sted or proposed endangered or threatened plant or anima l  spec ies i n  the impact 
area of the project . . .  " (Appendi x B . 3 . 1 ) .  

The state of Tennessee mai nta i ns an  offi c i a l  l i st of endangered and threatened fauna . 28  I n  
addi tion , the State al so mai nta ins  a " s peci al  management" category , wh i ch i nd icates that the 
species may be l ocal l y  abundant i n  Tennessee but may requ i re special  management because of 
restri cted habi tat avai l a bi l i ty .  A l i st of spec ies fi tti ng these categories  i s  in Tabl e 3 . 1 1 .  

Table 3.1 1 .  Tennessee endangered, threatened, and special-concern species 
observed within 3 km of the proposed plant site 

Common name Scientific name Classification8 

Mammals 
Swamp rabbit Sylvilagus aquaticus s 
Bobcat Lynx rufus B 

Birds 
Marsh hawk Circus cyaneus T 
Mississippi kite lctinia mississipensis E 
Sharp-shinned hawk Accipiter striatus T 

Amph i bians and reptiles 
Six-lined racerunner Cnemidophorus sexlineatus s 

• E = endangered: the species is in danger of becoming extirpated in all or 
part of its range; T = threatened: the species population is declining and 
protection is required to prevent species endangerment in a l l  or part of its range; 
S = special: the species is restricted to a very uncommon habitat and special 
management is requi red to maintain both habitat integrity and current popula
tions within the habitat; B = trapping of bobcats for fur is controlled by the En
dangered Species Act. 

Sources: E R ,  Vol. 1 1 , Table 3-56 (modified); W. A. Beimborn, trip report, 
"Summer Terrestrial Field Survey," July 1 7-21 ,  1978, Letter Number 
EIA-4499-ER, Energy I m pact Associates, 1978; and Tennessee Wildlife 
R esources Commission, "Endangered or Threatened Species," Proclamation 
Number 75-1 5 as amended by Proclamations 77-4, 78- 1 4  and 78-20, Nashville, 
Tennessee, 1975. 
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The Mi ss i ss i pp i  k i te is l i sted as endangered in Tennessee . Du ri ng the ba sel i ne survey thi s 
spec i es was observed soari ng over mature bottoml and forest . The spec i es breeds i n  l arge trees 
[prima r i l y  greater than 75 cm ( 30  i n . ) i n  d i ameter and 30 m i n average hei ght] . Such trees occur 
in mature bottoml and forest 2 km southwest of the s i te and on Presi dents I s l and north of the 
s i te ,  espec ia l l y  a l ong the Mi s s i s s i pp i  Ri ver shore , but not on the proposed s i te .  

Both  the marsh hawk , a wi nter res ident ,  and the sharp-shi nned hawk , a wi nter v i s i tor , are l i sted 
as threatened i n  Tennes see . The sharp-sh i nned hawk wa s seen flyi ng over the s i te on one occas ion ,  
a nd  t he  marsh hawk was occas iona l ly seen hunting over meadows . 

The swamp rabbi t and the s i x- l i ned racerunner are l i sted i n  the spec ial  management category .  
Swamp rabbi ts occur i n  mature bottoml and forest and adjoi n i ng edge habi tats .  The s i x- l i ned race
runner occurs on sandy dredge sediments and sandy fl oodpl a i ns on and near the s i te .  I t  i s  most 
abundant l ocal l y  on the meadow formed by the sandy dredg ing sediment a l ong Lake McKel l ar from the 
Mi s s i s s i pp i  to the eastern pen i nsu l a  t i p .  

The habitat w ith i n 3 km of the s i te that i s  most sensi t ive to d i sturbance i s  the mature bottom
l and forest . Th i s  forest provi des ha bi tat for the bobcat ,  Mi s s i s s i pp i  k ite ,  and swamp rabbi t .  
The ons i te meadow and success i onal bottoml and forest are l ess important to endangered and 
threatened marrrnal s and bi rds known to occur in the area , al though the meadow i s  good habi tat 
for the s i x-l i ned racerunner .  

3 . 1  .8  Economi c ,  soci al , a nd  cul tural features 

Thi s sect ion i denti fies the soc i oeconom ic  characteristics  of the study area , i nc l ud i ng demograph ics , 
l abor force , economic  bas e ,  pol i t i cal i nfrastructure , and transportation . Such i n formation  
provides a bas i s  for eva l uati ng the  potenti a l  effects of the  faci l i ty on the  evo l v i ng soci al , 
economi c ,  and pol i t i cal  envi ronment . 

Based on a prel imi nary assessment of ava i l abl e l a bor and hous i ng wi th i n  an 80-km ( a  50-mi l e )  
commuti ng rad i u s  o f  the s i te ,  a s  wel l a s  i ts access i bi l i ty ,  the area studi ed to determ ine the 
soci oeconomic  impacts of the proposed fac i l i ty i s  the SMSA. The Memph i s  SMSA i ncl udes She l by 
County ,  Tennessee ; Ti pton County ,  Tennessee ; Cri ttendon County ,  Arkansas ; and Desoto County , 
M i s s i ss i pp i . The primary impact area wi th in  th i s  reg i on i s  She l by County ,  wh i ch i ncl udes the 
c i ty of Memphi s ,  where the MLGW fac i l i ty is l ocated , and wh i ch is the l argest county i n  the 
SMSA in terms of i ts popu l at ion and the s i ze of the c i v i l i an l abor force.  

Shel by County , the c i ty of Memphi s , and a number of sma l l er towns and uni ncorporated areas 
compri se the major pol i t ical  jur i sdi ctions wi th in  the study area . The M i s s i s s i pp i -Arkansas
Tennessee Counc i l  of Governments/Memph i s  Del ta Devel opment D i strict  ( MATCOG/MDDD ) ,  the Memph i s
She l by County Offi ce of Pl ann i ng and Deve lopment , and the Memph i s  Chamber of Commerce are 
primary p l ann i ng groups for the area . 

3 . 1 . 8 . l  Demographi cs and l abor force 

The Memph i s  SMSA had a popu l at ion of 927 , 77 2  in 1 980,  accord i ng to pre l imi nary 1 980 U . S .  Census 
fi gures . She l by County ( popu l ation 7 7 2 , 523)  is the most popu lated county wi th i n  the SMSA ( see 
Tabl e 3 . 1 2 ) and conta i n s  the c i ty of Memphi s .  I n  1 980 the estimated popul ation  o f  Memph i s  was 
644 ,838 , ranki ng i t  among the top 20 l a rgest c i ti es i n  the Un i ted States . 3 0 Most  of the other 
towns in Shel by County and the rest of the SMSA have popul ations rang ing between l ess than 1 000 
and 25 ,892 , as in the case of West  Memphi s ,  Arkansas ( see Tabl e 3 .  1 3 ) . 

The popul ation i ncrease i n  Shel by County has been on l y  parti a l l y  a consequence of the popul ation  
i ncrease wi th in  the c i ty l i mi ts of Memphi s .  Other towns wi thi n  Shel by County have grown con
s i derably ( e . g . , Germantown , Bartl ett , and Col l i ervi l l e ) .  Th i s  trend is expected to conti nue . 
The area i s  devel oped economical l y  and i s  urbani zed . I n  1 960 ,  the med ian  fami l y  i ncome i n  
Shel by County ,  a s  compi l ed by the Bu reau o f  Bu s i ness Research a t  Memph i s  State Un i vers i ty was 
$4903 . By 1 970 th i s figure had near ly  doubl ed at $867 1 . Estimates for 1 97 5 ,  1 980 , and 1 985 
s how the med i an i ncome i ncreas i ng steadi l y  from $1 1 , 497 to $1 2 , 428 to $20 , 364 respecti ve ly .  

Accord i ng to  empl oyment fi gures , i nformation  gathered from various  trade u n i on offic i a l s ,  and 
the Human Resources Devel opment I n sti tute in Memphi s ,  an abundance of di versi fied l abor i s  
ava i l ab l e  i n  Shel by County . As o f  November 1 980,  the Tennessee State Depa rtment o f  Empl oyment 
Secur i ty in Nashvi l l e  recorded Shel by County as hav i ng 331 , 360 persons empl oyed out of a total 
c i v i l i a n  l abor force of 351 , 900 . Thu s ,  5 . 4% ( 20 , 540)  of  the c i v i l i a n  l abor force was unempl oyed . 
The c i v i l i an l abor force for the enti re Memph i s  SMSA, accord i ng to November 1 980 estimates , was 
4 1 7 , 045 persons . 3 1  Wi th u n i on j ur i sd ictions  extending beyond the She l by area , ava i l ab l e  l a bor 
i s  abundant and d i vers i fied w ith i n  an 80-km (a 50-m i l e )  radius  of the p l ant .  
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Table 3.1 2. Population change from 1 970 to 1 980 in the MATCOG/MDDD" six-county area 

County 1970 1980b Change Percent of change 

Crittendenc 48, 106 49, 1 56 1 ,050 2 . 18  
Desotoc 35,885 53,740 1 7 ,855 49.76 
Fayette 22,692 25,038 2,346 1 0.34 
Lauderdale 20,271 24, 1 1 2  3,841 1 8.95 
Shelbyc 722,01 4 772,523 50,509 7.00 
Tipton c 28,001 32,353 4,352 1 3.45 

Total 876,969 956,922 79,953 9 . 12  

"The Memphis-Arkansas-Tennessee Council o f  G overnments/M emphis Delta De
velopment D istrict. 

b Preliminary census fig ures for December 9, 1 980. 
c Standard Metropolitan Statistical Area. 

Table 3.13. Population changes for counties and towns 
within the Standard Metropolitan Statistical Area 

Community 
Population 

Change 
1 970 1 980 

Crittenden County 48, 1 06  49,1 56 1 ,050 
Crawfordsville 831 690 - 1 4 1  
Earle 3,586 3,493 -93 
Edmondson 412 347 -65 
Gi lmore 461 507 46 
Marion 1 ,634 3,004 1 ,370 
Su nset 587 
Tu rrell 783 1 ,038 255 
West Memphis 25,892 28, 1 98 2,306 

Desoto County 35,885 53,740 1 7,855 
Hernando 2,499 2,972 473 
Horn Lake 4,318 
Memph is, M iss. 50 
Newport Vi l lage 56 
Olive Branch 1 ,5 13  2,067 752 
Southaven (CUP) 8,931 1 6,049 7 ,1 1 8  

Tipton County 28,001 32,353 4,352 
Atoka 446 692 246 
Brighten 952 g74 22 
B u rlison 397 380 - 1 7  
Covington 5,801 6,000 199 
Garland 292 301 9 
G ilt Edge 406 1 42 -264 
Mason 443 467 24 
Munford 1 ,281 1 ,582 301 

Shelby County 772,0 14  722,523 50,509 
Arlington 1 ,349 1 ,773 41 2 
Bartlett 1 , 1 50  1 7, 1 34 1 5,984 
Collierville 3,625 7,81 9 4,1 94 
Germantown 3,474 19,596 1 6, 1 22 
Memphis 623,530 644,838 21 ,308 
Mi l l ington 2 1 , 1 77 20,010  - 1 , 1 67 
Lakeland 596 

Source: U .S .  Census 1 980 Prelim inary Population 
Statistics. 
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3 .  1 . 8 . 2  Hou s i ng 

Shel by County has a hou s i ng surpl u s .  I n  1 977 , 41 38 permi ts for s i ng l e-fam i l y  res i dences were 
i s sued , resu l t i ng i n  an u nsol d i nventory of 743 compl eted and 2635 uncompl eted homes at year ' s  
end . For the fi rst n i n e  months of 1 978 , 3063 permits for new s i ngl e-fami l y  homes were i s sued . 
An i nventory of unso l d  s i ng l e-fami l y  uni ts reveal ed 772 compl eted homes and 2738 uncompl eted 
homes i n  the Shel by Cou nty market , whi c h  shows a s l i g ht decl i ne i n  act i v i ty of new, s i ng l e
fami ly  u n i ts . Du r i ng the thi rd quarter of 1 978 , 932 new s i ngl e-fami ly  u n i ts were sol d at an 
average price of $58 , 3 5 2 .  Th i s  val ue i s  above the $51  , 082 figure for the 986 un its sol d dur ing 
t h i s  same period i n  1 97 7 .  Thu s ,  though transacti ons decreased by 5% ,  average sal e pri ces 
i ncreased by 1 4% .  

Sa les  i nformati on for ex i s t i ng and new s i ng l e-fam i l y  un its and dupl exes i nd i cates that there were 
1 3 ,848 sa les  transacti ons in 1 978 ,  at an average sal e price of $39 , 772 . In 1 977 , 1 4 ,700 sal es 
transact i ons were recorded at an average annual sa le  price of $36 , 56 5 .  

Dur i ng the earl y 1 970s , deve l opment i n  the mu l t i fami l y  market was extreme l y  rap i d ,  res u l t i ng i n  
a n  oversuppl y of apartment u n i ts . Apa rtment constructi on has decl i ned s i nce that time ,  and 
Memph i s  has absorbed th i s  surp l u s . Al though the vacancy rate decl i ned from 1 8% in 1 974-75 to 
6 . 1 %  in 1 978 , Memphi s st i l l  exh i b its " soft" market condi t ions for a c i ty of comparabl e s i ze and 
growth . The maj or ity of mu l t i fami l y  devel opment experienced i n  recent years has been i n  the area 
of apartment comp l exes for the el derl y .  

The 1 978 apartment market con s i s ted o f  50 , 039  comp l eted , u nsubs i d i zed un i ts . Average month l y  
rental rates ranged from $ 1 50 to over $300 . The southeastern section of the county has a l arge 
concentrat ion of mul t i fami l y  hous i n g .  

The areas o f  Bartl ett , northeast Memph i s ,  and Germantown exhi b i t  the g reatest potentia l  for 
hou s i ng growt h .  These areas are wel l supported by devel oped and pl anned transportati on and 
uti l i ty faci l i ti es and are a l so served by existing  and pl anned corrmerc ia l  centers . 

3 .  1 . 8 . 3  Economic  base 

The Memp h i s  area has a strong and d i vers i f i ed economi c base .  The strongest sectors of emp l oyment 
are trade , servi ces , and c i v i l i an government , fo l l owed by manufacturi ng .  Empl oyment i n  the trade 
sector ,  both retai l and whol esal e ,  shows an i ncrea s i ng trend to 1 990 , as i t  does in servi ces and 
government . By 1 990 al l of these areas are expected to i ncrease s i g n i fi cant l y ,  wh ich  refl ects 
i ncreas i ng i ncome and empl oyment l evel s .  Manufactu r i ng does not fo l l ow a defi n i te pattern , how
ever , and emp l oyment i n. thi s sector i s  proj ected to decl i ne s l i ghtly by 1 990 . Emp l oyment i n  
agr icu l ture wi l l  continue t o  decrease through 1 985 . Act i v i ty i n  fi nance , i nsurance , and rea l 
estate sectors i s  i ncreas i ng ,  however . The other sectors of the Memphi s economy refl ect minor  
fl uctuati ons of  i ncrea s i ng and  decrea s i ng acti v i ty .  M i n i ng al one appears to  be  constant , w ith  
no  projected changes i n  emp l oyment ,  a l though i ncome l evel s for  thi s i ndustry are i ncrea s i ng . 

The Memph i s-Shel by County economy i s  l arge ly  based on the area ' s  provi di ng goods and servi ces to 
the agri cul tura l sector of a 46-county market area . Growth i n  the trades and serv i ces sector of 
the economy tends to be conti ngent on a number of factors : ( 1 ) favorabl e cl i matic  and economi c 
condi tions for agri cu l ture , both reg i onal l y  and nati ona l l y ,  ( 2 )  h i g h  acces s i b i l i ty to the u rban 
core of Shel by County to fac i l i tate the use of servi ces and the di stri buti on of goods , ( 3 )  growth 
in popu l ation  and l abor force ,  and ( 4 )  conti nued favorabl e tax rates , wh i ch attracts i ndustry .  

3 .  1 . 8 . 4  Government servi ces 

The l evel of governmenta l  serv i ces provi ded in Memph i s  and Shel by County i s  typ i cal  for an urban 
area of i ts s i ze .  

There are bas i cal l y  three school systems i n  Shel by County : Memph i s  C i ty ,  Shel by County ,  and 
var ious  pri vate a nd parochia l  school s .  Wi th on ly  a few exceptions , the publ i c  school s do not 
appear to be overcrowded . The Memph i s  Ci ty School s are operati ng wi th 66 . 5% of the tota l  
number of avai l abl e seats f i l l ed ,  and the Shel by County School s are operati ng at 79 . 3% o f  
capac i ty .  

Med ical  and hea l th fac i l i ti es are numerous i n  Shel by County and are consi dered to b e  among the 
fi nest i n  the country . Fi fteen hos p i tal s i n  She l by County prov i de med i cal servi ces to both county 
and reg i onal res i dents . Four major  emergency paramed ical  servi ces suppl ement these faci l i t ies . 

F i re protecti on wi th i n  Shel by County i s  provi ded by both mun i ci pal  and vol unteer fi re departments .  
The c i ty of Memp h i s  has the l argest f i re fi ghti ng serv ice i n  the county and currently ho lds  a 
Cl ass I I  f i re i ns urance rate . The Memp h i s  Fi re Department ( MFD)  wi l l  be respons i b l e  for provi d i ng 
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serv ice to the MLGW faci l i ty .  I n  1 980 , the MFD empl oyed about 1 640 un i formed fi remen and had 
49 strateg ica l l y  l ocated fi re stati ons , wh ich u sed 1 1 4  pi eces of f irefi ght i ng equ i pment . No 
spec ia l  arrangements have been made at th i s  time for protecti ng  the MLGW fac i l i ty ;  however , a l l 
fi re chi efs have been schoo l ed i n  hazardous mater ia l s fi res . I n  add i t i on ,  each yea r some 
fi refi ghters are sent to Texas A&M Un i vers i ty for tra i n i ng i n  fi ghting fi res in petrol eum and 
l i qu id  petro l eum gas l i nes . 3 1  

There are s i x  l arge po l i ce departments wi th i n  Shel by County :  the C i ty o f  Memph i s  Pol ice Depa rtment , 
the Shel by County Sheri ff ' s  Department , and the Co l l i ervi l l e , Mi l l i ngton , Bartl ett , and Germantown 
pol ice depa rtment s .  Po l ice protection  for t h e  s i te i s  to b e  provi ded by the Memphi s Pol i ce 
Department . I n  1 978 , the Memph i s  Pol ice Department empl oyed about 1 630 persons . The area 
served by the department encompa sses the Memph i s  area w i th i n  the boundary of the c i ty l i mits . 
The Shel by County Sheri ff ' s  Department had about 425 empl oyees i n  1 978 . 

3 . 1 . 8 . 5  Fi nances 

Mun i c i pal  serv i ces are genera l l y  fi nanced through tax revenues . Tennessee imposes a genera l 
property tax at un i form rates on al l real estate, tang i b l e  personal property ,  and money on hand 
or on deposi t ,  in the taxi ng d i strict where such property i s  l ocated . There is no State l evy . 
The property tax i s  suppl emented by ( l ) State taxes on sa l es ,  use ,  i ncome , franc h i s e s ,  pri vi l eges , 
and occupations  and ( 2 )  mun i c i pa l  taxes and i nspection fees . 

Shel by County l ev i e s  a county tax rate of $4 per $1 00 of a ssessed va l uation . Mun ic i pal i ti es 
a l so l evy the i r  own add i t i ona l a ssessments . The c i ty of Memph i s  ha s a c i ty tax rate of $3 . 74 
per $1 00 of a ssessed va l uat ion .  As sessed va l ue i s  a percentage of apprdi sed val ue , depend i ng 
on a property ' s  c l a s s i ficati o n .  

Expendi tures for government services tota l ed $ 183 , 57 2 , 000 , or $240 per ca p ita i n  Shel by County 
i n  1 97 6 .  Memp h i s  spent $302 , 1 28 , 000,  or $453 per person , duri ng the same yea r .  

The sa l es tax rate i n  She l by Cou nty i s  6% . The sa l es tax i n  the State of  Tennessee i s  4 . 5% ,  
w i th an add i ti ona l l ocal sa l es tax  of  1 . 5% ,  not  to  exceed $7 . 50 tax on the  sal e of any s i ngl e 
i tem . 

Effecti ve tax rates have been compi l ed and are ava i l a bl e .  MLGW wi l l  pay no taxes nor wi l l  
payments be made i n- l i eu of  taxes . 

3 . 1  . 8 . 6  Transportation  

H i ghway access i nto She l by County is  provi ded by 1 1  major h i ghways that  are l i nked to  the  c i ty 
by a 1 08-km ( 67-mi l e ) ,  ci rcumferential  expres sway system . Interstate 55 i s  the primary express
way that l eads traffi c to Mi tchel l Road , the access road to the proposed s i te .  Ai r service  i s  
prov ided by the Memph i s  I n ternational Ai rport and ei ght other genera l -aviation  a i rports i n  the 
metropo l i tan area . 

Memphi s and Shel by County are access i b l e  by var ious  transportation modes . S imi l arl y ,  the pro
posed s i te may be reached by three modes of  transportati on; road , ra i l ,  and water .  The s i te 
i s  access i b l e  to water transport v i a  the Mi ss i ss i ppi Ri ver and La ke McKel l ar .  Ra i l  traffi c can 
reach the s i te by a spur from the I l l i no i s  Central Ra i l road that runs to the Al l en Generating  
P lant .  Access to  the genera l area of  the  s i te is  prov ided by a number of roads or h i g hway s .  
Al l of  these avenues of  approach eventual ly  connect wi th Mi tchel l Road , an ea st-west trendi ng ,  
two- l ane road , which  serves a s  the sol e  access road to the s i te i tsel f .  Improvements to Mi tchel l 
Road are pl anned for access to the Frank C .  Pi dgeon I ndustri a l  Pa rk .  The new M itche l l Road , to 
be compl eted i n  1 984 , wi l l  fo l l ow the perimeter of Fu l l er State Pa rk i nstead of runn i ng through 
the park ,  as does the exi sti ng road .  I n  1 979 Mi tchel l Road had an average da i l y  traffic count 
of 5370 between Horn La ke Road and Weaver Road .  Th i s  road is  a l so the  primary access to , and  
passes throug h ,  the T .  0 .  Fu l l er State Pa rk , wh ich had  1 78 ,428 v i s i tors i n  1 97 7-78 . The  adj o i n
i ng Chucal i ssa I nd ian  Vi l l age had 65 , 237  v i s i tors (based on personal commun i cation wi th T .  o .  
Fu l l er State Park Off ice and Memphi s State Uni vers i ty Chuca l i ssa I nd ian  Vi l l age Headquarters , 
Oct .  1 1 , 1 979 ) .  Traffi c head i ng to the p l ant s i te al ong Mi tchel l Road wi l l  pa ss by the park 
and wi l l  eventual ly  reach the p l ant s i te via a new access road ,  wh ich  is to be bu i l t  in the 
v i c i n i ty of the Al l en Generati ng Pl ant .  

3 . 1  . 8 . 7  H i stori c ,  cul tural , and archaeol ogi cal fea tures 

The project area does not conta i n  any resou rces that are l i sted i n ,  or be i ng cons i dered for 
l i sti ng i n ,  the Nati onal Regi ster of H i storic Pl aces ( see Append i x  8 .4 ) . 
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F i e l d  surveys show no evi dence of prehi stori c ,  archi tectural , or h i stori c rema i ns . 

The project area l i es wi th i n  the 1 881  to 1 893 channe l of the Tennessee Chute ( now Lake McKe l lar ) , 
whi ch forms the southern boundary of Presi dents I s l and . Most l i ke l y ,  the 1 820 to 1 830 channe l 
of the Tennessee Chute fl owed through the project area , whi ch  wou l d  i ndi cate that the project 
area was recently ( post- 1 893 )  formed and that any preh i stor i c  or early h i stor i c  s i tes that 
mi ght have exi sted in the project area wou l d  a lmost certa in ly  have been destroyed by the recent 
meanders of the Tennessee Chute . 

The s i te conta i n s  no uni que vi sual  features , but many desi gnated and undes i gnated areas of 
v i sual  i nterest surround the general s i te area . Undes ignated v i sual  features exi st and are 
l ocated on the west bank of the Mi s s i s s i ppi Ri ver i n  an area that has become popul ar  for hunti ng , 
f i s h i ng , and observi ng nature . 

3 . 2 ALTERNATIVE  S ITE NO.  1 - RIVERGATE , SHELBY COUNTY , TENNESSEE 

3 . 2 .  1 Meteorol ogy and ai r qual i ty 

Because the Ri vergate al ternati ve s i te i s  i n  the same general area as the proposed p l ant s i te 
( Fi g .  3 .  1 ) ,  i ts c l imate and meteorol ogy are simi l ar to those of the proposed s i te (Sect . 
3 .  1 .  1 . 1 ) .  The a i r  qual i ty i s  genera l l y  s imi l ar ,  but i s  somewhat improved because of i ts l ocat ion 
with  respect to the Al l en Generati ng P l ant.  The A l l en Generati ng P l ant i s  the nearest s i gn i fi cant 
emi tter of a i r  pol l utants to the proposed s i te ,  and the Del ta Refi n i ng Company ' s  oi l refinery 
i s  the nearest s i g n i fi cant emi tter to the Ri vergate s i te .  

3 . 2 . 2  Hydrol ogy 

3 . 2 . 2 . 1  Surface water 

The s i te has been fi l l ed to approximately  70. 1 m ( 230 ft ) ;  the project des i gn fl ood i s  70 . 96 m 
( 232 . 8  ft ) ,  wi th the 1 00-year- fl ood el evati on be i ng 69 . 4  m (227 . 6  ft) . Fi l l i ng or d i k ing  an 
add i ti ona l 0 . 9  m ( 2 . 8  ft ) wou l d  be requ i red to protect the s i te from f lood i ng . Surface runoff 
i s  di scharged di rectly i nto Lake McKe l l ar  and the barge cana l . 

3 . 2 . 2 . 2  Groundwater 

Al l uv i a l  materi al s beneath the Ri vergate s i te are i nterbedded sediments fron Noncannah Creek 
and the Mi ss i s s i pp i  R i ver .  Groundwater movements are not  documented , but  it  i s  assumed that 
the water tab l e  responds to fl uctuati ons in fl ow in Nonconnah Creek and Lake McKe l l a r .  Water 
l evel in Lake McKel l ar i s  probably the dani nant factor in groundwater el evati ons . I f  a zone of 
i nfi l trat ion exi sts beneath Nonconnah Cree k ,  dur i ng l ow-fl ow seasons there may be some movements 
of a l l uv i a l  water toward the permeabl e zone .  Presumabl y ,  duri ng h i g h  fl ows in  Nonconnah Creek , 
surface i nfi l trati on wou l d  sati sfy drawdown requ i rements i n  the area . 

Water q ua l i ty of the a l l uv i a l  aqu i fer i s  assumed to be s imi l ar to that at the Al l en s i te .  
However , n o  moni toring data are avai l a bl e .  

3 . 2 . 3  Water qua l i ty 

The Nonconnah Creek- Lake McKel l ar system i s  descri bed i n  Sects . 3 .  1 . 2 ,  3 . 1  . 3 ,  and 3 .  1 . 4 .  Tab l e  
3 . 1 4  presents ( 1 ) water qual i ty data for the reg i on i n  wh i ch the Ri vergate s i te i s  l ocated and 
for surface waters in the R i vergate v i c i n i ty and ( 2 )  cri teri a  for dri nk i ng water and for the 
protection of aquatic bi ota . Surface waters i n  the re9 i on are general ly  hard . Leve l s of some 
trace el ements ( copper , i ron , l ead , se len i um ,  and z i n c )  i n  both Lake McKel l ar a n d  Nonconnah 
Creek exceed water qual i ty cri teri a ;  however , for those el emental concentrati ons ( copper , l ead , 
se len i um ,  and z i nc )  reported as tota l , rather than di sso l ved , i t  i s  not c l ear whether or not 
the di ssol ved fraction exceeded the cr iteri a .  

3 . 2 . 4  Aquatic  ecol ogy 

The warm water fi shery and other aspects of aquati c ecol ogy of the surface waters i n  the Ri vergate 
area are descri bed i n  Sect . 3. 1 . 4 .  I t  i s  not known i f  resi dent fi sh  popu l ati ons are stressed 
by these trace-el ement l evel s .  
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Table 3 . 1 4. Water quality in  the v icinity of  the Rivergate site 

Concentrations are in mg/liter un less otherwise shown 

Lake McKellar• 

6.8 to 6.9 
18 .2 to 1 8.6 
1 1 .0 to 96.8 
6.25 to 6.95 

84.5 to 85.5 

39.00 to 43.00 
1 3.00 to 1 3.50 
0.23 to 0.24 

1 58.0 to 1 80.5 
<0.01 g 

0. 1 0  
<0.01 g 
<0.01 ; 

<0.01g  
<0.01 to 0.0100g 

1 . 1 0  to 1 .26 
<0.03'g 

<0.01 to 0.010g 
<0.0005 to o.00077g 

0.01 g 
0.02g 

Nonconnah Creek b 

6.96 
18.4 to 18 .7 
26.5 to 293 

6.8 to 7.5 

73.0 

2 1 .00 
1 1 .5 
0.30 

1 04.0 
<0. 1 g  

0 . 1 0  
<0.0 1 g  
<0.01 i 

<0.01 g  
0.01 g 
2.39 
0.05g 
0.01g 
0.0005g 
0.0259 

0.06'g 

Regionalc 

270 to 1900 

1 20 to 180 

120 to 350 

Drinking water 

standard 

6.5 to 8.5 d 

25od 

250d 

1 .4 to 2.4 ' 

500d 

0.05 ' 

1 .0' 

0.01 0' 

0.05• 

1 d 

0_3d 

0.05' 

0.05 d 

0.002' 

0.01 f 
5d 

Aquatic b iota 
protection l im it 

6.5 to 9.0• 

5.o• 

>20• 

0_3h 

1 04h 

0.001 2 to 0.01 20• 
0. 1 00•  
6.25h 

0.0009i 

1 .0·• 

0.003i 

0.35h 
0.00005• 
0.02i 

o.0004i 

• Data for Lake McKellar represent the range of mean values reported for 1978 at stations LM-6, LM-7, MC3, and MC4, from 
Table 3A·4 and Table 3A·1 6  in E R .  

bData for Nonconnah Creek represent the range of mean values reported for 1 978 a t  station NC-1 , from Tables 3A·4, 3A·6, 
and 3A-1 6  in E R .  

c From J .  J .  Geraghty, D .  W. M il l er, F .  van der Leeden, and F .  L .  Troise, Water Atlas o f  the United States, 3 d  ed., Water 
Information Center, Inc., Port Washington, N. Y. ,  1 973. 

d From U. S. Environmental Protection Agency, "National Secondary Drinking-water Proposed Regulations," Fed. Regist. 

42: 62 ( 1977) .  
• From U. S. Environmental Protection Agency, Quality Criteria for Water, EPA-440/9-7 6-023, Washington, D.C. ,  1 976. 
' From U. S. Environmental Protect ion Agency, "National I nterim Primary D rinking-water Regulations," F<'''. Regist. 40: 

248 ( 1 975). 

h Lowest concentration lethal to fish; from R .  M.  Cushman, S. G .  H ildebrand, R . H .  Strand, and R .  M.  Anderson, The 

Toxicity of 35 Trace Elements in Coal to Freshwater Biota: A Data Base with Automated Retrieval Capabilities, 

O R N L/TM-5793, Oak R idge National Laboratory, Oak R idge, Tenn., 1977.  
iHexavalent. 
;Application factor recommended in footnote e multipl ied by the lowest concentration reported as the 96-h LC50, the 

concentration lethal to 50% of the test organisms in 96 h ,  in R .  M.  Cushman, S. G. H ildebrand, R . H .  Strand, a nd R. M .  
Anderson, The Toxicity of 35 Trace Elements in Coal to Freshwater Biota: A Data Base with Automated Retrieval 

Capabilities, ORN L/TM-5793, Oak R idge National Laboratory, Oak R idge, Tenn., 1 977. 

No Federal ly  desi gnated endangered or threatened aquatic  spec i es have been encountered in recent 
stud ies  i n  the Lake Mc Kel l ar area ( Sect. 3. 1 . 4 ) . No such spec ies wou l d  be expected for the 
Ri vergate area , which  l i es i n  the Tennessee secti on of the l ower Mi s s i s s i pp i  water resource 
reg i on . 32 The b l ue sucker (CycZeptus eZongatus ) ,  cons i dered threatened by the State and endan
gered by the Tennessee Heri tage Program , is  reported in  She l by County .  Th i s  spec ies , which 
apparently has dec l i ned i n  popu l at ion i n  recent years , seasonal ly  mi grates up the Mi s s i ssi ppi 
Ri ver to spawn in the Loosahatchie  Ri ver and pos s i b ly  the Wol f Ri ver , both tri butaries  of the 
Mi s s i ss i pp i  Ri ver north of the Lake McKel l ar area . The blue sucker has not been observed and i s  
not thought to occur i n  the Nonconnah Creek area ( Dan Eagar , Tennessee Heri tage Program , Depart
ment of Conservati on ,  tel ephone conversati on with Robert Cushma n ,  Oak Ri dge Nat ional Laboratory , 
Oct .  1 9 ,  1 979) . No aquat ic  spec ies cons idered endangered , threatened , or otherwi se of concern by 
State authorities  are known to be present i n  the Lake McKel l ar v i c i n i ty ( Paul  Somers , Tennes see 
Heri tage Program , Department of Conservat ion , l etter to Kurt Phi l i pp ,  Roy Weston Company� Oct .  26 , 
1 979 ) .  
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3 . 2 . 5  Geol ogy and soi l s  

The Ri vergate s i te i s  near the eastern edge of the M i s s i ssi ppi  Ri ver fl oodp l a i n  and i s  underl a i n  
by approximately  30 t o  38 m ( 1 00 t o  1 25 ft ) o f  al l uvi um .  Bedrock geol ogy i s  essenti al l y  the same 
as that beneath the Al l en s i te .  The Ri vergate l ocati on i s  cl ose to both the center of the draw
down area of the 500-ft sand and the area i n  Nonconnah Creek i n  which  there i s  a poss i b l e  hydro
l og i c  connecti on between the al l u v i um and the aqu i fer.  The si te is  nearly centered over the 
deep ly  eroded channel of ancestral Nonconnah Creek .  

Subsurface i nformati on for the Rivergate s i te i nd i cate s that the s i te fi l l  empl acement was uncon
trol l ed and that l enses of s i l t  and cl ay underl i e  some porti ons of the s i te ( see Append i x  C . 8 ) . 
S i te devel opment wou l d  requ i re preconso l i dati on of compacti b l e  zo�es to l i m it  di fferenti al  settl e
ment .  Portions  of the fi l l  that cannot be compacted to improve geotechni cal properties  may 
requi re excavati on and repl acement with stabl e fi l l  material s .  The s i te i s  l ocated i n  se i sm ic  
ri s k  zone 3 .  

L i quefaction  of fi ne sands or s i l ts or l oss of  bear i ng capac i ty coul d occur i n  the  event of a 
major earthquake i n  the reg ion .  So i l s  beneath the fi l l  are gravel , sands , s i l ts ,  and cl ays of 
the combi ned ·Mi s s i s s i pp i  Ri ver and Nonconnah Creek al l uv i um .  So i l s  beneath the fi l l  are satu
rated , and groundwater seeps conta i n i ng i ron oxi des occur al ong the ri verban ks . Sand and gravel 
formi ng the fi l l  are erodab l e ,  as  are ev i denced by gul l i es on the s i de; of the embankment . 

3 . 2 . 6  Land use 

The Ri vergate s i te ,  a tract of approximate l y  65 ha ( 1 60 acres ) ,  is l ocated south of downtown 
Memphi s i n  Shel by County , Tennessee ( F i g .  2 . 5 ) . South of Nonconnah Creek ,  the s i te i s  adjacent 
to Lake McKel l ar .  The s i te l ies  on the fl oodpl a i ns of the Mi ss i ss i ppi River and Nonconnah Creek 
and i s  covered by a dredged fi l l ,  wh i ch ra i ses the s i te above the 1 00-year-fl ood stage . A barge 
cana l borders the s i te on the south and east s i des . S i te topography i s  general l y  fl at ,  a l though 
s l opes on the s i des  of the fi l l  are moderatel y  stee p .  Surface runoff dra i n s  d i rectly i nto Lake 
McKel l ar and the barge canal . 

The Ri vergate I ndustri a l  Compl ex has been devel oped for the u se of approxi matel y  60 smal l com
merc ia l  or i ndustria l  establ i shments . The s i te has been fi l l ed to above fl ood l evel , and i nfra
structure i s  be i ng compl eted . The Ri vergate s i te i s  0 . 6  km ( 1  mi l e )  northeast of Fu l l er State 
Park and south of Nonconnah Creek ,  near the De l ta Re fi n i ng Company ' s  oi l refi nery. 

Except for power l i ne ri ghts-of-way , the s i te i s  not current ly  be i ng used for i ndustr ia l  or other 
purposes .  Nearby users i ncl ude heavy i ndustry ( Del ta refi nery ) , transportati on ( I nterstate 55 and 
I l l i noi s Central Rai l road faci l i t i es ) , and cul tural and recreational faci l i ti es ( Marti n  Luther 
Ki ng Park ) . 

The Ri vergate s i te has been devel oped as an industr ia l  park ,  but no i ndustries occupy the s i te .  
Act i ve i ndustr ia l , commerc ia l , recreational , and res i denti a l  areas are found wi thi n 1 km o f  the 
s i te .  The nearest agricul tural area i s  approximatel y  4 km to the northwest on Pres i dents I s l and . 

3 . 2 . 7  Terrestrial  ecol ogy 

The s i te cons i sts of Mi ss i ss i ppi  R i ver fl oodpl a i n  that has been fi l l ed w ith dredge spoi l .  The 
vegetati on i s  early s uccess i ona l , rang i ng from bare , recently depos i ted spoi l to l ate ol d fi e l d  
vegetati on w i t h  smal l trees . A remnant o f  h i g h l y  d i sturbed fl oodp l a i n  forest bounds .the s i te 
a l ong Lake McKel l ar and Nonconnah Creek.  The s i te i s  used by fi e l d  sparrows , vol e s ,  and other 
co111Tion ol d fi el d spec ies .  

The on ly  s i gn i fi cant area of natural vegetati on near the s i te i s  the mature fl oodpl a i n  forest on 
Treasure I s l and . None of the endangered or threatened species  l i sted i n  Tab l e  3 . 1 1  as occurri ng 
i n  the area are l i ke ly  to make s i gni f icant use of the Ri vergate s i te .  The s i x- l i ned racerunner , 
a State " speci a l -concern spec ies , "  may have col on i zed the s i te i n  the few years s i nce i t  was 
fi l l ed .  

3 . 2 . 8  Economi c ,  soc ia l , and cul tural features 

The Ri vergate s i te i s  l ocated i n  Memph i s ,  Tennes see , near the proposed s i te .  Except for a 
d i fferent proxi m ity to the T .  O .  Ful l er State Park and s l i ghtl y di fferent road access , the 
econom i c ,  soci a l , and cu l tura l settings  are the same as those for the proposed s i te .  
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3 . 3  ALTERNAT I VE S ITE NO. 2 - P I DGEON , SHELBY COUNTY , TENNESSEE 

3 . 3 . l  Meteorol ogy and a i r  qual i ty 

Because the P i d geon a l ternative s i te is i n  the same genera l area as the proposed s i te ,  i ts 
cl imate and meteorol ogy are s imi l a r  to those of the proposed s i te ( Sect .  3 . 1 . l ) .  The a i r  qual i ty 
i s  general l y  s imi l ar ,  the two s i tes bei ng approximately the same d i stance from major emi tt i ng 
faci l i ti es ( Fi g s .  2 . 5  and 3 . 1 ) ,  such as the Al l en Generati ng Pl ant . The P idgeon s i te i s  not as 
c l ose to the Presi dents I s l and nonatta i nment area as i s  the proposed s i te ,  wh i ch cou l d  resul t i n  
fewer probl ems i n  recei v i ng a Preventi on o f  S i gni fi cant Deter iorat ion ( PSD )  Permi t to operate the 
fac i l i ty .  

3 . 3 . 2  Hydrol ogy 

3 . 3 . 2 . l  Su rface water 

The Pi dgeon I ndustr ia l  Pa rk l i es w ith i n  an area protected by fl ood control l evees .  The l evee 
system was des i gned to conta i n  r i ver fl ows that wou l d  be produced by a hypotheti cal seri es of 
three storms affecting the upstream portions of the Mi ss i s s i ppi and Oh i o  ri ver waters heds i n  
rap id  success ion2 3 ( persona l commun icati on ,  Bi l l  Mart i n ,  Memph i s  Di strict ,  Corps o f  Engi neers , to 
R .  H .  Ketel l e ,  Apr i l  1 980) . The frequency of occurrence of a fl ood of th i s  magni tude has not been 
as ses sed , but the recurrence i nterva l of such an event i s  estimated to be l ess frequent than once 
in 500 years ( personal  communicati on ,  Bi l l  Ma rti n ,  Memph i s  Di stri ct,  Corps of Engi neers , to R .  H .  
Ketel l e ,  Apri l 1 980) . Crest el evation of the l evee surround ing  the Ens l ey bottom , where the 
Pi dgeon Industri al  Park is l ocated , ranges from 72 . 6  m ( 236  ft ) to 73 . 2  m ( 238 ft ) .  Surface 
runoff w ith in  the l eveed area fl ows southeast i nto Horn Lake Cutoff from which  i t  fl ows by gravi ty 
duri ng  l ow-water condi tions  or i s  pumped over the l evee during h i g h  river fl ow condi t ion s .  The 
hazard of s i te fl ood i ng is m i n ima l  due to l evee protection . 

S i te deve l opment requ i res construction of a barge termi nal ei ther i n  the Mi s s i s s i pp i  Ri ver or i n  
Lake McKel l ar ,  wi th a conveyor to transport coal to the s i te .  These faci l i ti es wou l d  l i e  whol ly  
or part ly  in  the  Mi s s i s s i pp i  Ri ver fl oodway . 

3 . 3 . 2 . 2  Groundwater 

No s i te-spec if ic  data on groundwater hydrol ogy or water qua l i ty are avai l a b l e  for the Pi dgeon 
s i te .  The Pi dgeon s i te ,  l ocated on the al l uv ia l  depos its of the Mi ss i ss i ppi  River,  is underl a i n  
by i nterbedded ri ver sands that conta i n  the al l uv ia l  aqui fer . The th ickness o f  the al l uv i um i s  
not preci sely known ; however , contour ing  o f  the eroded tertiary surface by Kr i n i tsky and Wi re 
i nd i cates that the al l uv i um shou l d  be of approximate ly  the same thi ckness as that at the Al l en 
and Rivergate s i tes . Al l uv ia l  depos i ts parti a l l y  fi l l  the i nc i sed Mi s s i s s i pp i  val l ey ,  coveri ng 
the eroded surface of the Jackson formati on . The sequence of bedroc k beneath al l three s i tes 
i s  the same , and the aqui fers conta i ned i n  the Memph i s  sand and Fort Pi l l ow sand ( 500-ft and 
1 400-ft sands )  are pres umed to underl i e  al l three s i te s .  The qual i ty of groundwater encountered 
i n  aqu i fers beneath the P i d geon s i te i s  expected to be s imi l ar to water qual i ty in other wel l s  
i n  the Memph i s  area . Water qual i ty o f  al l uv ia l  and bedrock aqu i fers i n  the Memph i s  area i s  
d i scussed i n  Sect .  3 . 1 . 3 . 2  and i n  Appendi x  B . 2 . 2 .  

3 . 3 . 3  Water qual i ty 

The aquatic  env i ronments that cou l d  be affected by construction of the MLGW pl ant at the P i dgeon 
s i te i ncl ude ( l ) the Mi s s i ss i pp i  Ri ver , where the barge un l oadi ng dock and effl uent di scharge 
structure mi ght be l ocated (at approximately Ri ver Mi l e  724 . 5 ) , ( 2 )  Lake McKel l a r ,  where the 
gas p i pel i n e  wou l d  cross , and ( 3 )  the barge turn i n g  ba s i n  near the Al l en Generati ng Pl ant (a 
poss i bi l i ty i f  the MLGW barge unl oadi ng dock were l ocated there) . 

No data regard i ng water qual i ty are ava i l ab l e  for the Mi ss i s s i ppi Ri ver adjacent to the P i dgeon 
s i te .  However , water qual i ty here s hou l d  be s i mi l ar to that at the proposed s i te (Tabl e 3 . 6  
and Sect .  3 . 1  . 3 ) . The r iver ' s  water qual i ty near the Pi dgeon s i te i s  sl i ghtly al tered by the 
d i scharge of treated effl uent from the Maxson Wastewater Treatment Faci l i ty ,  approximately  l km 
upstream. Under most fl ow cond it i ons the Maxson Wastewater Treatment Faci l i ty effl uent i s  
probably ful ly  mi xed wi thi n l km downstream of  the d i scharge cana l . The faci l i ty ' s  desi gn 
effl uent fl ow [3 . 5  m3/ s  (80 Mgd ) ]  recei ves 3000-fo l d  d i l ution  i n  the Mi s s i s s i ppi River ' s  average 
fl ow of 1 0 , 200 m3/s . Low-fl ow cond i ti ons at  Memph i s  are 2600 m3/s ( the 3-d,  20-year l ow flow) , 
and these prov ide 750-fo l d  di l uti on of the fac i l i ty ' s  d i scharge .  I n  add i t ion , th i s  d i scharge 
mi ght be expected to stay near the Mi s s i s s i pp i ' s  eastern shore . Thu s ,  under l ow-fl ow condi tions , 
the Mi s s i ss i ppi Ri ver adjacent to the P i dgeon s i te mi ght be wi th i n  the mi x i ng zone for the d i s 
charge .  S i nce the performance of t h e  Maxson Wastewater Treatment Fac i l i ty i s  variabl e ( due to 
s l ugs of tox ic  i ndustria l  sewage ) ,  i t  seems l i kely that water qua l i ty adjacent to the Pi dgeon 
s i te is somewhat vari abl e .  
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Lake McKel l ar ' s water qual i ty in the barge turn i ng bas i n  and at the proposed gas pi pe l i ne 
cros s i ng i s  descri bed i n  Sect .  3 .  1 . 3 .  

3 . 3 . 4  Aquatic ecol ogy 

Al though no sampl i ng of aquat ic  bi ota has taken pl ace i n  the Mi s s i s s i ppi Ri ver adjacent to the 
P i dgeon s i te ,  cond i t i ons  there shoul d be s imi l ar to those at station MR2 , sampl ed in connect ion 
wi th the proposed s i te .  As noted i n  Sect .  3 . 1 . 4 ,  organ i sms found i n  thi s part of the Mi ss i ss i ppi 
are those adapted to strong currents , much scouring of the ri ver bottom , and re l at i ve l y  poor 
water qual i ty ,  especi al l y  h i g h  turbidi ty .  Based o n  morphol ogy of the channe l , the r i ver ' s  
eastern shore near the P i dgeon s i te probably recei ves i n tense sco�ri ng ( Sect . 3 . 1  . 2 ) .  S i te
speci fi c moni toring  wou l d  be  requi red to  determi ne if  di scharge from the  Maxson Wastewater 
Treatment Faci l i ty affects aquat ic  organi sms near the P i dgeon s i te .  

Lake McKel l ar ' s  aquat ic  colTlTlun i ties  i n  the barge turni ng bas i n  and at the proposed p i pe l i ne 
cross i ng are descri bed i n  Sect . 3 .  1 . 4 .  

3 . 3 . 5  Geol ogy and soi l s  

3 . 3 . 5 .  1 Geol ogy 

The P i dgeon s i te i s  underl a i n  by al l uv ia l  materi a l s s i mi l ar to those encountered on the Al l en 
s i te .  The ex i st ing s i te topography over most of the s i te i s  nearl y fl at ; e l evat ions  range from 
about 64 m ( 2 1 0  ft ) to s l i ghtl y above 66 m ( 2 1 5 ft ) .  The western edge of the s i te i s  bounded by 
a fl ood control l evee , wi th crest el evati ons of about 72 . 6  m ( 236 ft ) .  Surface drai nage from 
the s i te i s  southeast to the Horn Lake Cutoff. The P i dgeon Industri a l  Park , l yi ng south of the 
Al l en s ite ,  is underl a i n  by the same sequence of i nterbedded sands , si l ts ,  and c l ays , capped by 
the Jackson formation . The Memphi s  sand and the Fort P i l l ow sand ( 500-ft and 1 400-ft sands 
respecti ve l y) , which contai n  potabl e aqu i fers , underl i e  the s i te .  The P idgeon s i te ,  l i ke the 
Al l en and Ri vergate s i tes , l i es i n  se i smic  r i sk  zone 3, in which s l i ght damage woul d  be i ncurred 
to specia l l y  desi gned structure s ,  w ith more extens i ve damage to l ess wel l -des i gned bui l d i ngs . 
Foundati on cond i ti ons on the s i te ( rel ati ve den s i ty and partic l e-size  d i str i bution of a l l uvi um) 
are unknown because no subsurface i nvesti gations have been performed to date . 

3 . 3 . 5 . 2  Soi l s  

Soi l s  mapped on the P i dgeon s i te i ncl ude Corrrnerce s i l t  l oam , Robi nsonvi l l e  fi ne sandy l oam , 
Tun i ca s i l ty c l ay ,  and l evee and borrow p i t  soi l s .  The coa l  conveyor easement cros ses these 
soi l types p l u s  smal l areas of Bowdre s i l ty cl ay and Crevasse s i l ty l oam . These fl oodp l a i n  
soi l s  have fanned o n  the accumu l ated s i l t , sand ,  and gravel deposits  o f  the Mi ss i s s i ppi  River 
a l ong with  the fi ner grai ned sediment depos i ted by fl oodwaters . Soi l s  i n s i de the l evee are used 
primari l y  for ag ricu l ture . A l i st of the s i te so i l s  and the i r  c l ass i f i cati on by capabi l i ty un it  
fol l ows : 

Soi l type 

Bowdre s i l ty cl ay 
Commerce s i l ty l oam 
Crevasse s i l ty l oam 
Levees and borrow p i ts 
Robi nsonvi l l e s i l ty l oam 
Tun i ca s i l ty cl ay 

3 . 3 . 6  Land u se 

Capabi l i ty un i t  

I Iw-1 
I -2 
IVs-1  
V Ie-3 
I - 1  
I I Iw-3 

Prime agr icu l tural soi l 

Yes 
Yes 

No 
No 

Yes 
Yes 

The P i dgeon s i te ( Fi g .  2 . 6 ) i s  prime farml and (Appendi x B . 3 . 2 )  and i s  currentl y used for soybean 
producti on.  The s i te i s  zoned for heavy i ndustr ia l  uses and i s  part of the Frank C .  P i dgeon 
I ndustr ia l  Park .  The s i te has exi st ing  l evees and wou l d  requ ire fi l l  to the project fl ood l evel 
and access road preparat ion .  Ra i l  access to  the s i te i s  p l anned by the Pi dgeon Industri al Park 
from the I l l i no i s  Gu l f  Central Ra i l road.  

Adj o i n i ng and nearby l and uses are vi rtua l l y  the same as for the proposed s i te and i nc l ude the 
TVA Al l en Generating  P l ant ,  the mun i c i pa l  sewage treatment p l ant ,  Ful l er State Park , and the 
Chucal i ssa Indian Vi l l age.  
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3 . 3 . 7  Terrestr i a l  ecol ogy 

The Pi dgeon s i te consi sts enti re ly  of soybean fi e l ds . Large soybean fi e lds  support very l i tt l e  
wi l d l i fe and are thus uni mportant a s  wi l dl i fe ha b itat .  However ,  l and o n  th i s  s i te i s  very 
product ive ,  and , i n  the absence of i ntense agri c u l ture ,  cou l d  be excel l ent wi l d l i fe hab i tat .  
Just  west of th i s  s i te i s  a mature fl oodp l a i n  forest ,  wh ich  conta i ns l arge trees and  appears to 
be sui tabl e nesti ng habitat for the Mi ss i ss i ppi  k i te ,  al though i t  i s  not known with certai nty 
that the k i te nests i n  th i s  forest. The k i te i s  l i sted by the state of Tennessee as endangered . 
Th i s  forest al so appears to be su itabl e hab i tat for the swamp rabbi t ,  which  i s  l i sted by Tennes see 
as i n  need of spec ia l  management because of i ts status as an uncommon and decl i n i ng spec ies .  A 
l arge number of other animal  spec ies  probably use th i s  forest , al though a census has not been 
conducted . 

3 . 3 . 8  Econom i c ,  soci a l , and cu l tura l  features 

The P i dgeon s i te i s  l ocated i n  the Frank C .  Pi dgeon I ndustri a l  Park immed iatel y  south of the 
proposed Al l en s i te .  The Pi dgeon s i te woul d use the same access road ( Mi tchel l Road ) as the 
proposed s i te ,  and the econom i c ,  soc ial , and cul tural settings  are the same as for the proposed 
s i te .  The Pi dgeon s i te is zoned for heavy i ndustria l  use.  The s i te wou l d  be v i s i b l e  from the 
Chucal i ssa Ind ian  Vi l l age and the T. 0. Fu l l er State Park .  
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4 . 1  PROPOSED S ITE 

4 . 1 . l Ai r qual i ty and noise  

4 . 1 .  1 .  l Construction  impacts 

4 .  ENVI RONMENTAL CONSEQUENCES 

Potential  a i r qual i ty impacts associ ated wi th p l ant construct ion i ncl ude veh ic l e and construction 
equ i pment exhaust  emi s s i ons and fug i tive dust emi ss ions  duri ng earth-moving operations . 

Motor veh i c l es and constructi on equi pment emi t  oxides of n i trogen and of carbon , hydrocarbons , 
parti cul ates , and mi nor amounts of oxi des of su l fur. By u s i ng estimates for ( 1 )  numbers and use 
of construction veh i c l es and equi pment and ( 2 )  emi ss ion  factors for the various mach i nes , 1  
emi s s i ons of 54.  l kg/s ( 2 1 4 . 7  t/year) of oxi des of n i trogen , 2 . 2  kg/s ( 8 . 9  t/year) of parti cul ates , 
1 1 . 0 kg/s ( 43 . 7  t/year)  of  carbon monoxi de ( CO ) , and 2 . 7  kg/s ( 1 0 . 7  t/year) of hydrocarbons are 
predi cted during construction .  By use of a s imp le  d i spers i on equati on recommended for area 
sources2 and conservat i ve estimates of annual meteorol ogy , ground- l eve l concentrati ons of these 
pol l utants from constructi on veh i c l e s  at the nearest po i nt on Presi dents I s l and were estimated . 
Annual concentrat ions of 1 3 . 7  µg/m3 , 0 . 6  µg/m3 , 2 . 8  µg/m3 , and 0 . 7  µg/m3 of oxi des of n i trogen , 
total suspended particul ates ( TSP ) , CO , and hydrocarbons , respect i ve ly , are predi cted .  These 
concentrations  wi l l  depend on meteorol og ica l  condi ti ons , constructi on schedu l es , veh i c l e  
mai ntenance , and the fuel u sed . Al l of these predi cted concentrati ons , i ncl uding when added to 
measured va l ues , are bel ow the ambient a i r  qual i ty standards . 

Fug i t i ve dust emi ss ions  resul t i ng from earth-movi ng acti v i ties  are d i ffi cul t to estimate . 
Emi s s i ons depend on soi l type , soi l moi sture , earth-movi ng acti v i t i es , and wi nd speeds . Dredged 
materia l s are l i ke ly  to be moi st and to reduce dust i ng potenti a l . I f  the fi l l  materia l  becomes 
dry and i s  d i sturbed , uncontrol l ed dust emi s s i ons from the proposed project area cou l d  resu l t  i n  
i ncreased ground- l evel concentrat ions o f  TSP a t  Presi dents I s l and . By keep i ng the fi l l  di rt 
wet ,  e i ther with  water or w ith some form of dust suppressan t ,  the i ncreased TSP concentrations 
off s i te resu l t i ng from fug i t i ve dust from the proposed project s i te wi l l  be made negl i g i bl e .  

Noi se 

Tabl e 4 .  l l i sts predi cted constructi on no i se l eve l s  at each of the n i ne rece i ver l ocat ions .  
Other than  at  l ocati ons near the p l ant boundary ,  construction noi ses wi l l  be  i naudi bl e .  There 
wi l l  be some i ncrease i n  durati on of no ise  at Ful l e r  State Park , caused by i ncreased traff i c ;  
howeve r ,  maximum no i se l evel s s houl d not i ncrease over cu rrent ambi ent n o i s e  l evel s .  Constructi on 
of such offs i te faci l i ti es as the access road , natural gas p i pe l i ne ,  product gas di stri buti on , 
and water and wastewater p i pe l i nes wi l l  produce i n termi ttent maxi mum sound l evel s  of 80 dB(A)  at 
1 5  m ( 5 0  ft) . Because most of thi s constructi on wi l l  take p l ace i n  nonres i dent ia l  areas , no 
s i gn i fi cant noi se i mpacts are l i kely .  Append ix  C . 1 . 2  i nc l udes the detai l ed noise  impact ana lys i s .  

4 . 1 . 1 . 2 Operational  impacts 

Increases i n  ground-l evel concentrati ons of various pol l utants resu l ti ng from ope rati on of the 
proposed fac i l i ty were ca l cu l ated . These i n creases , when added to the measured ambi ent l eve l s ,  
refl ect the best estimate of the total impact of the proposed faci l i ty and a l l  present emi s s i on 
sources . Maximum annual average i ncreases i n  concentrations of parti cul ates from coal trans
portati on ,  handl i ng ,  and storage are estimated to be 0 . 6  µg/m3 by us i ng the techniques and data 
presented i n  Append i x  C . l . Parti c l es b l own from coal hand l i ng and storage areas are l i ke ly  to be 
fai rly l arge and are expected to settl e qu ick ly  to the ground , usual ly  w ith i n  1 00 m of the faci l i ty ,  
during rout ine  meteorol ogica l  cond i ti ons . Such impacts are typi ca l  of l arge coal -us i ng faci l i ti e s .  
Strong wi nds may carry parti c l es wel l off s i te ,  however .  Emi s s i ons of dust from the coal 
handl i ng and storage areas wi l l  be reduced by the use of ( 1 ) dust suppressants , ( 2 ) good coal 
storage practi ces , and ( 3 ) emi ss i on-abatement devi ces at a l l  coal handl i ng poi nts . Proposed 
methods are g i ven in Tabl e 2 . 8 .  
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Table 4. 1 .  Predicted construction noise levels 

Description 

Chucalissa I n dian V i l lage 
Top of levee 
Farm 
Memphis Harbor project 
Maxson Sewage Treatment Pl ant  

Eastern Plant boundary 
Northern Pl ant boundary 
Western P l ant boundary 
Southern Plant boundary 

ER, Table 4·4. 

Source·receiver 
d i stance 

m ft 

3,048 1 0,000 
9 1 4  3,000 

1 , 829 6,000 
1 , 829 6,000 

945 3, 1 00 

549 1 , 800 

335 1, 1 00 

549 1 , 800 
335 1, 1 00 

Measured average 
ambient daytime 

54 
53 
49 
56 
58 
59 
57 
56 
57 

Construction period noise 
level of rece iver locationsb 

ldBA re : 20 µ N /m2 ) 

23 
53 
4 0  
4 0  
53 

60 
6 9  
60 
69 

2 3 4 5 

24 26 26 23 

54 56 56 53 
4 1  43 43 40 
4 1  43 43 40 

54 56 56 53 

61 63 63 60 

70 7 2  7 2  6 9  

6 1  63 63 60 
70 72 7 2  6 9  

I ncreases in  offs i te ground- l evel concentrati ons of particu l ates resu l t ing  from the  operation of  
the  proposed faci l i ty are presented in  Tabl e 4 . 2 .  These val ues do not i nc l ude fug i t i ve coal dust 
emi s s i ons . However ,  th i s  i s  the subject of ongoing rev iew as part of the prevent ion of s i gn i fi 
cant deteri oration  ( PSD ) perm i tt ing procedure . The i ncreases i n  TSP concentrati ons resul t ing  
from the  operati on of the  faci l i ty are  predi cted not  to  v io l ate a ir  qual i ty standards , nor are 
the i ncreases predi cted to hamper future devel opment i n  the area . Because the predi cted TSP 
val ues are be l ow E PA-defi ned s i gn i fi cance l evel for impacts on nonattai nment area s ,  the p l ant i s  
u n l i ke ly  t o  have a measurabl e effect upon the area. 

Applicable 

averaging 
time 

24·h 

Annual 

H ighest concentration 

Particulate Direction/distance 
matter from site 

(µg/m3) (°/k:m) 

3 360/2 
1 1 1• 40/5 

0.2 360/2 
10.11• 360/5 

Table 4.2. Calculated ground·level concentrations of particulate matter 

caused by operation of the proposed IFGDP 

Second highest c�ncentration Measured ambient National ambient 

Particulate Direction /distance level (µg/m3} air quality 

matter from site Second standard (µg/m 3 )  

(µg/m3 ) (/km) 
Highest highest Primary Secondary 

2 360/2 175 127 260 150 
10.91 360/5 

N/Ab N/A 58 NA 75 60 
N/A N/A 

PSD class II 
increments 

lµg)m3 1  

37 

19 

Maximum PSD 
.. 1crement consumption 

% 

< 5  

< 1  

• values in  parentheses are for the maximum operating case. T h e  maximum operating case, because of the h igher e x i t  temperature a n d  exit velocity for the stack: gas scrubber, results i n  

lower ground-level pollutant concentrations than the normal operating case. 
bN/A, not applicable. 

Source: ER, p. 4-70. 

The maximum TSP impact of the proposed I FGDP wi l l  occur  towards Pres i dents I s l and , but areas 
now atta i n ing  TSP standards wi l l  experience smal l er i mpacts . Al l those l ocati ons ,  PSD i ncre
ments for TSP wi l l  be consumed as s hown in Tabl e 4 . 2 .  

I ncreased offs i te concentrations o f  su l fur  resu l ti ng from the operation o f  the proposed faci l i ty 
are p resented i n  Tabl e 4 . 3 . I sopl eths of i ncreased su l fur d i oxi de concentrat ions around the 
proposed p l ant  s i te are presented i n  F i g s .  4. 1 -4 . 3 .  These predi cted concentrati ons wi l l  not 
v io l ate a i r  qual i ty standards . During  unusual cond i ti ons , s uch as emergency venti ng , emi s s i ons 
wi l l  be greater , and s hort-term ground-l evel concentrations cou l d  be h i gher .  These h i gher con
centrations cannot be pred i cted w ith accuracy because they wi l l  depend on the nature of the 
re l ease , the meteoro l og i ca l  condi ti ons , the amb ient a i r qual i ty at the time of the rel ease , and 
the duration  of the rel ease . Were the upset to occur duri ng worst-case ( poorest di spers i on )  
meteoro log ica l  condi t ions ,  i ncreases i n  3- h concentrations o f  su l fur d iox ide exceedi ng 200 µg/m3 
cou l d  occur off s i te.  These h i g h  concentrations , p redi cted wi th the assumptions deta i l ed i n  
Append ix  C .  1 . 1 ,  wou l d  occur for approximately 3 h and wou l d  be expected to peak approximatel y  
1 . 6 k m  off s i te ,  w i t h  concentrations decreas i ng rapi dl y  w i t h  downwi nd  di stance from that poi nt .  

Increases i n  offs i te g round-l evel concentrations of  n i trogen d iox ide are estimated from routi ne 
p l ant ope rat ions .  Because oxi des of n i trogen are reacti ve gases , resul tant concentrations are 
d i ff icu l t  to predi ct w ith  accuracy . I n  thi s study ,  concentrations of al l oxi des of n i trogen were 
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Table 4.3. Calculated ground-level concentrations o f  sulfur dioxide 

caused by operation of the propo-sed IFGDP 
Highest concentration Second highest concentration 

Applicable 

averaging Direction/distance Direction/distance so, from site so, from site time lµg/m31  
l°!km) (µg/m 3 1  (/km) 

3·h 85 270 10.9) 64 40/1. 
(321b 33 11.0) (27)b 240/1 

24-h 24 360 12.0) 20 360/2 
1 1 3)b 360 13.0) (9)b 360/5 

Annual 2 360 11 .7) N/A8 N/A8 
( 1 )b 360 14.0) N/A8 N/Aa 

8N/A, not applicable. 

Measured ambient 
level (µg/m3 ) 

Second Highest 
highest 

523 505 

2 1 4  193 

34 NA 

National ambient 
air quality 

standard {µg/m3) 

Primary Secondary 

N/A8 1300 

365 NIA., 

BO N/A8 

PSD class II Maximum PSO 
increments increment consumption 

{µg/m3 } % 

512 1 3  

91  22 

20 10 

b V alues in parentheses are  for the maximum operating case. The maximum operating case, because of the higher exit temperature and exit  velocity for the stack gas scrubber, results in 
lower ground-level pollutant concentrations than the normal operating case. 

Source: M LGW PSD application. 
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Fi g .  4 . 1 . I sopl eth of annual  extent of s i gn i ficant S02 impact ( 1  µg/m3 ) and impact area . 
Source : MLGW PSD appl i cation . 
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Fi g .  4 . 2 .  I sopl eth o f  24-h extent o f  s i gn if icant S02 impact ( 5  µg/m3 ) and impact area . 
Source : MLGW PSD appl i cation . 

cal cul ated as n i trogen d i oxide .  T h i s  approach s hou l d  overpredi ct n i trogen dioxi de concentrati ons 
and s houl d overemphasi ze the impact of p l ant operati ons . Predi cted maxi mum annual average n i tro
gen d ioxide concentrations are 2 µg/m3 and represent approximate ly  2% of the appl i cabl e standard . 
Concentrations  of C O ,  another reacti ve gas , are estimated by u s i ng a s imi l ar techn i que , i gnori ng  
CO-removi ng reactions .  Pred i cted CO l evel s ,  appl i cabl e standards , and  s i gn i fi cant concentrati ons 
are presented i n  Tabl e 4 . 4 .  Predi cted C O  concentrat ions are bel ow the EPA-defi ned s i gn i fi cance 
l evel for impact on nonattai nment areas . Hydrocarbon emi ss ions  resu l t i ng from routi ne pl ant 
operati on wi l l  be mi n imal  ( approximately  0 . 007 kg/s ) . U np l anned , nonrouti ne emi s s i ons from the 
proposed faci l i ty wi l l  occur .  These fug i t i ve emi s s i ons are not currently quant i fi abl e w ith 
great confi dence but cou l d  re l ease quant it ies of sul fur dioxi de , dus t ,  and hydrocarbons i nto the 
atmosphere .  Pre l imi nary estimates o f  S02 concentrati ons  assuming  worst-case meteorolog ica l  
condi tions  are  l ess  than the  3 h National Ambient A i r  Qual i ty Standard ( NAAQS ) for S02 • Other 
pol l utants cannot be estimated at thi s t ime .  
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The most severe upset condi tions woul d be fl are fai l ure . Shoul d th i s  occur , raw product gas 
ri ch in H2S woul d be emi tted to the atmosphere , poss i bl y  resul ti ng in potenti al l y  fatal concen 
trations up to several mi l es off s i te .  Such a condi tion woul d requ i re immediate correcti on or 
p l ant shutdown . De s i gn prov i s i ons exi st  to m i n imi ze the probabi l i ty of fl are fai l ure to l ess  
than once in  1 00 , 000 years ( Sect.  2 . 2 .  1 . 1 8 ) . Th i s  potential  probl em wi l l  be  addressed i n  detai l 
i n  the Safety Analys i s  Report . 

Operation of the coo l i ng towers wi l l  produce fog and wi l l  deposi t  drop l ets of c i rcul ating  water 
( dri ft) onto the surroundi ng areas .  Properly s i zed , mai ntai ned , and operated mechan i cal -draft 
coo l i ng towers cause no s i g n i f i cantly i ncreased fogg i ng . 4  The e l evated p l ume wi l l  be vi s i bl e ,  
extend i ng downwi nd o f  the cool i n g  towers and usual l y  di s s i pati ng before pass i n g  over the s i te 
boundar ies .  The  p l ume may i ncrease fog on Lake McKel l ar and  the M i s s i ss i ppi  Ri ver but  wou l d  on ly  
do  so dur ing  those periods i n  whi ch natura l l y  occurring  fog i s  l i ke ly .  Dri ft depos i t i on , as 
ca l cul ated by the model devel oped by Roffman and Grimbl e ,  i s  predicted to be a max imum of 0 . 6  g/ha 
per day , occurring  300 m downwi nd of the towers . Chromate , a corros ion i n h i b i tor  added to the 
c i rcul ating water ,  i s  estimated tD be depo s i ted at a rate of 0 . 03 g/ha per day . Over the ant ic i 
pated 20-year l i fe of the p l ant,  the maximum sal t deposi tion  i s  anti c i pated to be 4 . 0  kg/ha , and 
the maximum c hromate deposi tion is pred i cted to be 0 . 2 kg/ha.  

If the cool i ng water becomes contami nated wi th p l ant effl uents ( Sect .  2 . 2 . l  . 5 ) , these effl uents 
cou l d  be emi tted from the cool i n g  towers. Emi s s i on and deposi tion rates of pl ant effl uents 
shou l d  be smal l compared with the normal dr ift deposi tion rates and the resul t i ng impacts are 
predi cted to be m i n imal . These p l ant effl uent emi ss i on and deposi tion  rates cannot be predi cted , 
but carefu l mon i tor ing of the cool i ng water wi l l  reduce the total emi s s i ons  by al l ow ing  the 
qui ck detection  of contam ination and the i so l ati on of the faul ty heat exchanger so that proper 
repa i r  measures can be taken ( Sect . 2 . 2 . l  . l l ) .  

Emi ss ions of S02 and NOx i nto the atmosphere wi l l  resu l t  i n  i ncreased l eve l s  of su l fate and 
n i trate parti c l es downwind  of  the source . These parti cl es may be transported hundreds of ki l o
meters before bei ng removed . When these parti c l es contact water ,  the pH of the water wi l l  be 
reduced , and the resu l ti ng preci p i tation wi l l  be aci di fied .  Techn i ques for accurate ly  pred ict ing  
th i s  phenomenon are not  routi nely ava i l abl e .  However , the S02 and NOx emi ss ions  from the MLGW 
faci l i ty are smal l ,  representi ng an i ns i gn i fi cant fracti on of the regi onal tota l emi s s i ons  of S02 
and NOx . The impact of the MLGW fac i l i ty on the prec i p i tati on of the regi on and of the nation i s  
antici pated to be mi nor and u ndetectabl e .  

Emi ss i ons o f  S02 , NO , and parti c l es i nto the atmosphere wi l l  resul t i n  i ncreased l e ve l s of 
su l fate , n i trate, an� other parti cl es downwind  of the source . These pol l utants may affect the 
v i s i b i l i ty i n  areas many k i l ometers downwi nd .  The impact of the operati on of the proposed 
faci l i ty on  c l ass I PSD areas such as Marrrnoth Cave , Kentucky , and Mi ngo , M i s souri , i s  predi cted 
to be mi nor and undetectabl e .  Further analys i s  wi l l  be  conducted by EPA , the  Memp h i s -Shel by 
County Heal th Department , and the Federal l and managers of the potentia l l y  affected c l ass I 
areas before a PSD perm i t  can be i ssued. 

No i se 

No i se generated during  p l ant operati on wi l l  have a negl i g i b l e  impact on surroundi ng areas . Tabl e 
4 . 5  l i sts predi cted operation no i se l evel s at the n i ne recetver l ocati ons and the current amb i ent 
sound l evel s .  Fi gure 4. 4 shows the noi se recei ver l ocat ions . P l ant associ ated noi ses wi l l  be 
essenti a l l y  i naudi bl e at publ i c-use areas ( Chucal i ssa Indian Vi l l age ) and at the c l osest resi 
dence . Maximum noi se l evel s anywhere on the p l ant boundary wi l l  be about 70 dBA .  Al l vendor
suppl i ed equi pment wi l l  meet the Occupati onal Safety and Hea l th Adm i n i stration  ( OSHA ) requi rements 
for 90 dBA maximum worker exposure for an 8-h day . 

There are no exi st ing State or l oca l noi se regul ations that woul d affect the proposed p lant .  The 
p l ant wou l d be essenti a l l y  w ith i n recogni zed no i se gu ide l i nes for a heavy i ndustri al area at the 
pl ant boundaries5 and i s  away from noi se-sens i t i ve l ocat ions .  

Addi t iona l l y ,  the  p l ant-generated no i se at publ i c-use and  res i dential  areas wou l d be  l ess than 
the l eve l s  at which  there i s  no rea son to suspect that the general popul ation woul d be at ri sk 
from , or even annoyed by , the noi se . 6  

4 .  1 . 2 Hydrol ogy 

4 . 1 . 2 .  l Construction impacts 

Su rface water 

As d i scussed i n  Sect.  3 . 1 . 2 ,  the s i te i s  l ocated wi thi n  the M i s s i ss i ppi  R i ver  fl oodp l a i n .  Under 
ex i st ing  condi ti ons ,  porti ons of the s i te wou l d be i nundated by as much as 8 m ( 25 ft ) of water 



4-6 

OLOVC R 1 1 p  

0 
0 

E&Q71 5 

40 

Duoto Co. 

rnHORN LAKE 

eooo 11000 "IT 
I I KllOlll:TUS 

Fi g .  4 . 3 .  I sopl eth o f  3-h extent o f  s i gn i fi cant S02 impact ( 25 µg/m3 ) and impact area . 
Source:  MLGW PSD appl i cati on . 

Table 4.4. Calculated ground-level concentrations of carbon monoxide caused by operation of the proposed I FGDP 

Measured 

Highest concentration ambient National ambient 
Applicable levels air quality PSD class I I  Significant 

average co D i rection/distance 
(µg/m3 ) standard (µg/m3) increments level 

time (µg/m3 ) 
from site (µg/m3) (µg/m3 )  

(° /km )  Highest 
Second Primary Secondary 
highest 

1 -h 60 290 (0.5) 6800 4500 40,000 40,000 N /A8 2000 

6cf' 290 (0.5) 

B·h 35 240/0.5 4800 31 1 3  1 0,000 1 0,000 N /A8 500 

3rj> 240/0.5 

8 N/A, not applicable. 
bValues in parentheses are for the maximum operating case. The maximum operating case, because of the higher exit temperature and 

exit velocity for the stack gas scru bber, results in lower ground-level pollutant concentrations than the normal operating case. 

Source: ER, p. 4-69. 
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Table 4.5. Predicted plant operational noise levels 

Receiver 
location• 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Description 

Chucalissa Indian V il l age 
Top of levee 

Farm 
Memphis Harbor project 
Maxson Sewage Treatment Plant 
Eastern Plant boundary 
Northern Plant boundary 
Western Plant boundary 
Southern Plant boundary 

a Receiver locations are shown in Fig. 4.4. 
Source: E R, Table 4-20. 

Distance from 
source 

m ft 

3,048 1 0,000 
9 1 4  3,000 

1 , 829 6,000 
1 , 829 6,000 

945 3, 1 00 
549 1 ,800 
335 1 , 1 00 
549 1 ,800 
335 1, 1 00 

Noise level (d8A re: 20 µ N /m2 ) 

Predicted from 
Measured 
ambient 

plant operation 
Day Night 

36 54 56 
56 53 53 
46 49 51 
46 56 43 
56 58 60 
62 59 76 
70 57 63 
62 56 59 
70 67 58 

by the 1 00-year fl ood . The s i te wi l l  be fi l l ed to an el evation  of 69 to 71 m ( 227 to 233 ft) i n  
order to prov ide a n  area above flood e l evation o n  wh i c h  to bui l d  the faci l i ty .  Portions  o f  the 
s i te wi l l  requi re more than 9 m ( 30 ft) of fi l l  . 7  Shou l d a major fl ood occur duri ng the fi l l i ng 
operati on , the potentia l  i mpact wou l d  be to wash  away the fi l l  and destroy the work compl eted 
before the fl ood .  Sed iment l oads to  Lake McKel l ar and the M i s s i s s i pp i  R i ver wou l d  be  greatly 
i ncreased as  the fi l l  materia l  is was hed away . 

To offset the pos s i bi l i ty of  such  an event occurri ng , the dredge and fi l l  operation wi l l  be 
schedul ed ,  to the extent practi cabl e ,  during periods that ,  h i stor i ca l ly ,  have a m i n i mum ri sk of 
fl oodi ng . Al though major f loodi ng can occur at any t ime ,  the months from August to November 
typ i ca l l y  have l ess frequent f lood i ng .  The dredge and fi l l  operati on wi l l  be compl eted i n  about 
250 d, usi ng the best dredge and fi l l  technol ogy avai l abl e to mi n i mi ze the potential  for l oss 
of fi l l  by fl ood i n g .  I t  i s . recommended that fi l l i ng beg i n  duri ng the l ow-water season . Thi s 
wi l l  permi t fi l l i ng of the s i te to above the annual fl ood l evel before the h i gh-fl ow season . 
The source of fi l l  materi a l  wi l l  be the M i s s i s s i ppi R i ver .  T he  vol ume of fi l l  requi red wou l d be 
equ iva l ent to the vol ume of a p i t  measuring  800 x 200 x 29 m .  

Water u sed to transport the dredged ri ver sediment to the s i te wi l l  b e  d i s charged to Lake McKel l ar .  
A wei r wi l l  be u sed to control the d i scharge . Sediment-s i ze c l ass ifi cation  of M i s s i ss i pp i  R i ver 
bottom sediment from a potentia l  borrow area ( see Append ix  C . 5 )  i ndi cates that l ess than 5% of 
the sediment i s  of s i l t  or c l ay s i ze .  Si l t- and c l ay- s i zed parti c l e s  remai n  i n  suspens i on l onger 
than do sand-si zed parti c l es and contri bute to suspended l oad and turbi di ty .  Di scharge from the 
s i te-fi l l i ng operation i s  expected to i ncrease turbi di ty i n  Lake McKel l ar .  Potentia l  impacts on 
the aquati c ecosystem are d i scussed i n  Sects . 4. 1 . 3  and 4. 1 . 4 .  I n  compl i ance w ith Sect .  404 of  
the  C l ean Water Act,  a perm it  for  the  dredge and  fi l l  operations wi l l  be  obta i ned before the 
project beg i ns . 

Once the s i te i s  f i l l ed to des i g n  e l evati on ,  i t  wi l l  become a man-made peni nsu l a ,  bound by the 
Mi ss i s s i pp i  Ri ver during  f l oodi n g  s i tuati ons , and wi l l  obstruct fl ood fl ows and a l ter exi sti ng 
fl ow patterns .  Encroachment on the fl oodp l a i n  by the fi l l  requi red for the s i te reduces the 
fl ood-carrying  capac ity ,  i ncreases the fl ood he i g hts , and i ncreases fl ood hazards in  areas beyond  
t he  encroachment  i tsel f .  

To  determi ne the sever ity of the i ncreased fl ood hazard, the U . S .  Army Corps of Engi neers , 
Memp h i s  Di str ict ,  was asked to model the effect of the fi l l  on the f l oodi ng characteri st i cs of 
the Mi s s i ss i pp i  Ri ver for the a rea adj acent to the s i te .  Mathemati cal  mode l s  were used to 
pred i ct the effects but gave confl i ct ing  res u l ts .  Therefore , the phys i ca l  model of the 
Mi s s i s s i pp i  Ri ver, the M i s s i s s i pp i  Bas i n  Model , l ocated in C l i nton , Mi s s i s s i ppi , was u sed to 
predi ct fl ood hei ghts with the fi l l  in p l ace . Thi s model , bui l t  to sca l e  and ca l i brated to 
h i stori cal  events , represents the best methodo l ogy avai l ab l e  for predi cti ng fl ood e l evations on 
the M i s s i ss i ppi  R i ver . The only areas affected by the proposed s i te devel opment wi l l  be a l ong 
the east-west porti on of the Ens l ey Levee , the north bank of Lake McKe l l ar adjacent to P res i dents 
I s l and , and the east bank of the M i s s i s s i pp i  R i ver .  The  flow l i ne a l ong thi s  po rtion  of the 
l evee wou l d  be rai sed as  much as 0 . 2  m ( 0 . 7 ft) for the project des i gn f lood . W i th th i s  ri se i n  
fl ow l i ne , 0 . 9 m ( 3  ft) of  l evee freeboard woul d sti l l  be avai l abl e ,  except for one short reach 
where it wou l d  be s l i ghtly l es s  (Appendi x  C . 2 .  1 ) .  The project des i gn fl ood was used to des i gn 
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the Ens l ey Levee . Al thoug h the hydro l o g i cal impact wou l d  be minor ,  i t  is unavoi dabl e because of 
the l ocati on of the MLGW s i te .  

Groundwater 

The cons truction impacts on groundwater are ( l )  the effect of groundwater fl oodi ng on s i te prepa
ration and constructi on , ( 2 )  g roundwater use during cons tructi on , and ( 3 )  seepage of runoff . 

Currently,  g roundwater l eve l s  be l ow the s i te are sha l l ow and ri se and fa l l  w i th changi ng water 
l eve l s  i n  Lake McKe l l ar .  Dur ing  constructi on ,  prior to appl i cati on o f  the fi l l ,  a ri se i n  water 
l evel i n  Lake McKe l l ar cou l d  cause groundwater flood i ng of the s i te and res u l t  i n  cons truction 
de l ays .  

The shal l ow water tabl e w i l l l engthen the time requi red to dewater the dredge materia l  to  be 
pl aced on s i te ,  by preventing  l oss of water through verti ca l  perco l ation . I n  addi ti on , duri ng 
per i ods of h i gh water l evel in  the l ake ( above current el evation ) ,  g roundwater l evel s woul d be 
expected to r i s e  i nto the dredge materia l  and further impede the dewatering  proces s .  Because of 
the i nteracti on between the ons i te groundwater and Lake McKel l ar ,  dewatering  wou l d  not seem 
practi cal unl ess a grout curta i n  or other impermeabl e  barrier were i nsta l l ed between the con
struct ion area and Lake McKe l l ar .  

Maxi mum groundwater u se  dur i ng  construction wi l l  be  53 . 2  m3 /d ( 1 4 ,000 gpd) . Th i s  wi l l  be 
supp l i ed by the c i ty of Memph is  from exi sting  we l l  f ie l ds and wi l l  have no impact on the aqu i fer  
or  on  other users . Th i s  water u se  represents 0 . 01 %  of  the current water supply capaci ty .  

Dur ing  the constructi on period ,  runoff water wi l l  be stored i n  the unl i ned settl i n g  pond . There 
wi l l  be some seepage from thi s pond . In add i ti on ,  there wi l l  be i nfi l trat ion from storage areas 
for constructi on material s and equ i pment .  Seepage wi l l  enter the a l l uvia l  aqu i fer  and eventua l l y  
wi l l  d i scharge i nto Lake McKe l l ar .  Resu l ts o f  e l utri ate testing  o f  Mi s s i s s i pp i  R i ver  sediment 
obtai ned from a potential  borrow area i nd i cate that i nfi l tration  of water used for trans port of 
the dredge materia l  s houl d cause no adverse impact on groundwater qual i ty under normal cond it ion s .  

4 .  1 . 2 . 2  Operational i mpacts 

Su rface water 

Operati onal impacts on surface water hydrol ogy consi st of s l i ght i ncreases i n  fl ood e l evati ons 
a l ong the southern edge and near the mouth of Lake McKel l ar .  Constructi on acti vi ties  are pl anned 
to ra i se the general e l evation of process and support areas to 71 m ( 233 ft ) above mean sea 
l evel ; the e l evation of the project des i gn fl ood i s  70 . 96 m ( 23 2 . 8  ft) . Th i s  wi l l  effecti ve ly  
rai se the s i te above the maximum fl ood el evat ion .  Formati on of th i s  fi l l  wi l l  affect the d i s
charge of fl oodwaters from Lake McKel l ar and  wi l l  ra i se the e l evation of fl oodwaters for the 
project des i gn fl ood a maximum of 0 . 22 m ( 0 . 7 ft) al ong the Ens l ey Levee on the south bank  of 
Lake McKe l l ar .  Fl ood l evel s wi l l  be ra i sed a l esser amount . al ong the north ban k o f  Lake McKel l a r ,  
adjacent to Presi dents I s l and and al ong the east bank o f  the Mi ss i s s i pp i  Ri ver ( see Appendi x 
C . 2 .  l ) .  Th i s  impact i s  unavo idabl e and wi l l  .pers i st as l ong as the postconstructi on fl oodp l a i n  
confi gurati on rema i n s  unal tered . Fl oodi ng of the s i te shovl d not be a facto r after the fi l l  i s  
constructed . The e l evati on of the 1 00-year fl ood i s  69 . 2  m ( 224 . 9  ft ) ,  and the e l evation of the 
project des i gn fl ood i s  70 . 96 m ( 232 . 8  ft ) .  P rocess areas are to be constructed at an e l evation 
of 71 m ( 2 33 ft) . 

Groundwater 

Under normal operati ng condi tions , no adverse impacts on groundwater are anti c i pated .  Areas of 
the faci l i ty which have the potenti al for endangeri ng groundwate r qual i ty i nc l ude coal storage 
areas , wastewater handl i ng area s ,  and the sol i d  waste l andfi l l s . Though th i s  aqui fer is not used 
for dri nk i ng water ,  the des i g n  of these areas i nc l udes the use of l i ner materi al s to i sol ate , to 
the best poss i b l e  extent,  l i qu id  wastes from the so i l -groundwater envi ronment . The criti cal 
factor i n  l i ner s tabi l i ty i s  that the l i ner be i nsta l l ed in such a manner as to mi n imi ze deformi ng 
stresses . In the case of the coal storage areas , there wi l l  be cyc l i c  l oadi ng condi ti ons on the 
l i ner due to use and rep l en i s hment of the coal supply.  The l i ner wi l l  cons i st of a syntheti c 
membrane overl a i n  and underl a i n  by permeabl e sand, w ith a l eachate i n terception  dra i n  beneath i t  
( Fi g .  2 . 4 ,  Sect .  2 . 2 . 1 8) . The so i l  and fi l l  materia l  beneath the coal storage area wi l l  be 
thoroughly compacted to m i n im ize settl ement,  whi ch woul d weaken the l i ner and contri bute to i ts 
deteri orati on .  Coal p i l e  l eachate i s  d i scussed i n  Appendi x C . 3 . 2 .  Leach i ng tests on gas i fi er 
wastes ( us i n g  the EPA extraction  procedure ) i ndi cate that the waste wi l l  not be c l as s i fied as a 
hazardous waste accord i ng to c r i teri a  i nc l uded i n  the regu l ations of the Resource Conservation 
and Recovery Act ( RCRA ) . I n  addi t ion to gas i fier ash , s l udges from the wastewater treatment and 
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from gas desul furi zati on , bottom as h ,  fl y as h ,  spent catalysts , and chromate s l udge wi l l  be 
l andfi l l ed .  The l eachabi l i ty of wastewater s l udges i s  currently untested .  These wastewater 
s l udges w i l l  be tes ted dur ing  the Insti tute of Gas Tech nol ogy ( IGT ) p i l ot p l ant run to be he l d  i n  
the spri ng of 1 981 . Shou l d  these tests i nd i cate that the wastewater s l udges are hazardous , they 
wi l l  be trucked off s i te wi thi n 90 d to an EPA-approved di sposal faci l i ty such a s  "Chemi cal Waste 
Management of Al abama" l ocated near L i v i ngston , Al abama , approximately  270 m i l es from Memphi s .  
Leachates deri ved from desul furi zati on s l udges are h i gh i n  di s sol ved sol i ds that have h i gh 
s u l fi te content. In the event that a l eak  s hou l d  occur i n  a l i ner beneath coal or waste storage 
areas , the underl i ner dra i n  woul d serve as a wa rni ng that l eachates were i nfi l trating  the 
al l u v i um.  The unde rl i ner  drai n wou l d  not i ntercept al l i nfi l trati ng fl u i ds from a l arge l eak , 
and the l eachate wou l d rap i dly  seep i n to the fi l l  materia l  and enter the al l uv i a l  aqui fer .  
Dependi ng on the  compos it ion of the l eachate , water qual i ty of  t he  al l uv i a l  aqu i fer beneath the 
s i te coul d deteriorate . E x i s t i ng water qual i ty i s  marg i nal i n  the al l uv i um ,  w i th i ron , manganese , 
and phenol s exceed i ng dri n k i ng water standards cons i s tently (Appendix  B . 2 , Tab le  B . l ) .  Upon 
enteri ng the saturated zone , l eachate m igrati on wou l d be control l ed by g roundwater f low in the 
al l uv i um .  The i ntimate connecti on of the ri ver water and al l uv i a l  g roundwater i s  apparent s i nce 
groundwater l evel s respond rapi dl y to fl uctuati ons i n  ri ver l evel (Append i x  B . 2 ,  Tabl e B . 2 ) . 
Repeated fl uctuati ons of r i ver and groundwater l evel s i s  expected to cause osc i l l atory groundwater 
movement wi th a l ateral component of m igrati on . The resu l t i s  expected to be seepage of l eachate 
i nto Lake McKe l l ar dur ing  recedi ng and normal f low s tage s .  M i ti gation of th i s  impac t ,  s houl d 
i t  occ u r ,  coul d req u i re dewater ing of the contami nated area and treatment of effl uent wate r .  

Leachates that col l ect i n  s umps adj acent t o  coal a n d  was te s torage areas wi l l  b e  mon i tored . The 
parameters to be measured , the frequency of testi n g ,  and the threshol d concentrations  above which  
l eachates wi l l  be  d i rected to wastewater treatment are s hown in  Sect . 2 . 2 . 1 . 8 .  Leachates that 
do not exceed any of these parameters wi l l  be di scharged with  the nonnal p l ant l i qui d di scharge 
streams . 

Groundwater use  duri ng the operation of the fac i l i ty wi l l  be approximate ly  0 . 01 x 1 06 m3/d 
( 2 . 7 1 x 1 06 gpd )  s u pp l ied  by the MLGW c i ty water system. The current ca�aci ty of the system i s  
0 . 7  x 1 06 m3/d  ( 1 89 x 1 06 gpd) ; cu rrent use i s  0 . 45 x 1 06 m3/d  ( 1 1 8  x 1 0  gpd) . Thi s water i s  
suppl i ed by the 500-foot sand and the 1 400-foot sand.  The 500-foot sand has shown a reg i onal 
decl i ne i n  water l evel s .  System capac i ty i s  adequate to supply water deman d  for the fore seeable 
future ( Sect . 2 . 3 . 2 . 1 ) .  

4 . 1 . 3  Water qual i ty 

4 .  l . 3 . 1  Constructi on impacts 

M i s s i s s ippi R i ver 

The construction  acti v i ti es that wi l l  affect surface water qual i ty of the M i s s i s s i pp i  R i ver  
cons i st of  dredg i ng operations  to provi de fi l l  for s i te bu i l dup a nd  construction of the was te
water di scharge p i pel i ne .  Over a period of 250 cal endar days , dredg i n g  operations wi l l  remove an 
estimated tota l of 4 . 6  x 1 06 m3 of fi l l  material  from the Mi s s i ss i pp i  Ri ver i n  the v i c i n i ty of 
Mi l e-Poi nt  725 .  Two al ternate dredge s i tes have been i denti f ied .  The primary s i te i s  l ocated 
southwest of R i ver Mi l e  725 , adjacent to an unnamed i s l and in the mi ddl e of the Mi s s i s s i pp i  
R i ve r .  The  secondary s i te i s  al ong the  east  s i de of  the  r iver ,  at approximate ly  Ri ver M i l e  
725 . 5 .  Both s i tes are reg u l arly dredged by the U . S . Army Corps o f  Engi neers and appear to have 
abundant quanti t ies  of h i g h  qual i t� , l ow- s i l t  sand s u i tabl e for fi l l  material (Append i x  C . 5 ,  
Tab l e  C . 1 5 ) .  No more than 0 .  1 5  km w i l l  be di s turbed duri ng dredg i n g  operati on s .  Potenti al 
water qual i ty probl ems resu l ti ng from dredging  ( i ncreased turb i di ty ,  re l ease of water-sol ubl e 
chemi cal s ,  and i ncreased oxygen demand resu l t ing  from the di s turbed materi al s )  are un l i ke ly  
because of the  sandy nature of the dredged materia l . Resuspen s i on of d i s turbed sediments depends 
on part i c l e  s i ze ,  and heavi er parti c l es , such a s  sand , settl e rap i dly .  Dredg i ng- i nduced 
turb id i ty wi l l  probably be noti ceabl e only in the inmedi ate v i ci n i ty of the dredge p l ant , 
e spec i a l l y  s i nce ,  wi th hydraul i c  dredg i ng ,  turbi d i ty i s  u sual l y  not h i gh . 8  

Water qual i ty may be affected i f  dredg i ng mobi l i zes el ements or compounds adsorbed onto sediment 
parti c l e s .  Adsorbed materia l s are mostly associ ated w i th f ine parti c l e s , s uch  a s  s i l t  and c l ay .  
A n  oxygen demand may b e  exerted i f  organ i c  material  o r  reduced chemi cal s ( such a s  manganous i on ,  
fe rrous i on ,  and s ul f ide )  from d i s turbed anaerobi c  sediments react w i th d i s so l ved oxygen . 9  
E l u tri ate testi ng of sediments at stati on MR-1 ( Tabl e C . 1 0 )  i ndi cated that only ammon ia  n i trogen 
and b i o l og i cal  oxygen demand ( BOD )  had el evated concentrations  i n  the el utri ate . Al though 
spec i f i c  i nformation on sed iment e l utriates of the al ternate l ocations i s  not ava i l ab l e ,  sed i 
ments a t  s tation  MR-1 are probabl y representat i ve o f  areas that may b e  dredge d .  When the dredge 
s i te i s  f ina l l y  chosen , the U . S .  Army Corps of Engi neers wi l l  detenn i ne the need for e l utri ate 
test ing  for i s suance of the Sect. 404 perm i t .  

A s tudy o f  dredged material s co l l ected from a wi de variety o f  geograph i cal l ocations i ndi cated 
that the concentrati ons of chemi cal s i n  the e l utri ate were rare ly  suffi c iently h i g h  to cause 
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adverse effects on water qual i ty and/or aquati c organ i sms . Ammon ia  and manganese were the on l y  
chemi ca l s  con s i s tent l y  detected i n  sediment el utri ates . 1 0 I n  dredgi n g for MLGW s i te fi l l ,  l ocal 
i zed i ncreases i n  some d i ssol ved chemi cal spec ies  ( espec i a l l y  ammoni a )  may occur ,  but s i gn i f i cant 
degradat ion of the Mi ss i ss i pp i ' s  water qual i ty is not anti c i pated . 

The construction of the wastewater d i scharge p i pe l i ne wi l l  d i s turb no more than 64 m2 ( 404-Sect .  
1 0 ,  Permit  App l i cation) . Al though the l ength of time thi s operati on wi l l  take i s  uncertai n ,  i t  
i s  expected to be s hort, and perturbati ons to the water col umn are expected to be qual i tati ve l y  
s im i l ar t o  those descri bed above . Because the affected area i s  very sma l l and the Mi ssi ss i pp i ' s  
d i l ut ion capaci ty i n  thi s area i s  l arge , p i pe l i ne constructi on wi l l  not s i gni fi cantly affect the 
surface water qual i ty .  

Lake McKe l l ar 

The construction acti v i ties  that may affect the surface water qual i ty of Lake McKe l l ar i nc l ude 
runoff from the s i te dur ing  constructi on , s hore l i ne d i s turbance during  s i te grad i ng , constructi on 
of the water s upply and product gas di stri buti on p i pel i nes , and constructi on of dock faci l i t i es 
i n  the barge turni ng bas i n .  Impacts resu l ti ng from constructi on acti vi t ies  wi l l  be temporary .  

A tota l of 4 . 6  x 1 06 m3 of dredge fi l l  wi l l  be di stri buted over the su rface of the proposed p l ant 
s i te to rai se i t  to 7 1  m ( 233 ft) above mean sea l evel . These efforts are schedul ed to take about 
9 months . The a rea bei ng fi l l ed wi l l  be di ked , wi th the exces s fl u i ds d i scharged to Lake McKel l ar 
through a wei r .  As s l urry from the dredging  operati on i s  depos i ted on the s i te ,  sand wi l l  settl e 
rap i d ly .  T he  d i ked area ( e i ther the enti re p l ant s i te or  a porti on of i t )  wi l l  serve a s  a sed i 
mentation  pond .  Parti cu l ate materi al s i n  the decant water may affect the rece i v i ng waters by 
i ncrea s i ng both the turb i d i ty and the quanti ties  of sediment-bound contami nants ( heavy metal s ,  
oi l and grease , and chl ori nated hydrocarbons ) . Turb i di ty and potent ia l  contami nants are gen
era l ly  associ ated with  fine-gra i n  sol ids  such as s i l ts . 1 1  The d i scharge of part icu l ates i s  not 
anti c i pated to s i g n i fi cantl y deg rade Lake McKel l ar ' s  water qual i ty because ( l )  the s i l t  content 
of dredged material  i s  expected to be l ow ( see Tab l e  C . 1 5 ) and ( 2 )  the temporary retention of 
dredge fl u i ds wi thi n the d i ked area wi l l  a l l ow some of the fi ner parti c l es ( s i l t  and c l ay )  to 
settl e .  I n  add i ti o n ,  Corps o f  Engi neers perm it  requ i rements wi l l  spec ify the al l owabl e turb i d ity .  

Al terations i n  water qual i ty associ ated wi th the sol ubl e phase o f  decant water are uncerta i n  
because e l utri ate testing  of the dredged fi l l  material  has not been performed . I f  MR-1 el utri ate 
test resu l ts are consi dered rep resentati ve of the dredge s i te ,  then the decant water may contai n 
concentrati ons of  ammonia  n i trogen as hi � h as 1 . 5  mg/ l i ter (Appendi x C . 3 . l , Tabl e C . 1 0 ) . W ith  
the  maximum pH  of 8 . 2  for Lake McKel l ar ( Tabl e 3 . 6 ) ,  7% of the tota l concentrati on of ammonia  
cou l d  be  present as u n- i on i zed ammon i a . 1 2 Thus , the  decant water cou l d  conta i n  up to  0 . 1 1  mg/ l i ter 
of u n- ion i zed arrrnoni a ,  a l evel rough ly  f i ve times the standard , 0 . 02 mg/ l i ter ( Tab�e 3 . 5 ) , recom
mended to avo i d  tox i c i ty to f i s h .  As decant water enters Lake McKel l ar ,  i t  wi l l  be d i l uted , and 
water qual i ty s tandards wi l l  be met with fi vefol d to s i xfol d di l uti on . Degradati on of water 
qual i ty wou l d  occur wi th i n  on ly  a l imi ted mi x i ng zone . 

S i te gradi n g  i s  s chedul ed to l ast  for fi ve months .  R i prap wi l l  be pl aced al ong the outs i de 
s l opes of the p l ant s i te to reduce eros ion  caused by wave acti on a l ong the shore . A s l i ght 
degradat ion in water qual i ty may resu l t  from i ncreased turbi d i ty and i ncreased l evel s of sol ub l e  
and  adsorbed chemi cal s i n  l oca l i zed shorel i ne areas . 

Less than 3800 m3 of sed iment wi l l  be d redged from the Tennessee Chute portion of Lake Mc Kel l ar 
dur ing  i nsta l l ation of the water supply and the product gas d i stri bution p i pel i nes . Construction 
of the enti re product gas p i pel i ne  system is  schedu l ed to take from month 34 to month 45 , though 
the portion  under Lake McKe l l ar i s  expected to i nvol ve cons i derably l ess  time . Data from the 
el utriate test performed on sediment col l ected at sampl i n g  stati on LMl i nd i cated that manganese , 
a1TU11on i a  n i trogen , and orthophosphate l evel s i n  the el utri ate were el evated i n  compari son wi th 
ambi ent concentrations ( Appendi x  C . 3 .  l ,  Tabl e C . 1 0 ) . Al though manganese l evel s in l ake water 
col l ected at LMl have exceeded the cr iteria  for domest i c  water suppl i es ( Sect .  3. 1 . 3 ) , add i t i onal 
degradati on caused by h i gher concentrations of metal or h i gher concentrations of non ion i c  arrrnon i a  
i s  expected to be l ocal i zed because th i s  area compri ses on l y  0 . 04% o f  the total bottom area of 
Lake McKel l ar .  I n  l i ght of the annual dredg ing  of the l ake by the U . S .  Army Corps of Engi neers , 
l ocal i zed s hort-term al terations i n  water qual i ty are not consi dered s i gn i fi cant .  

Other impacts from p i pel i ne i nsta l l ati on i nc l ude oxygen dep l et ion  and i ncreased turb i d i ty from 
the d i sturbed materi al s .  U n l i ke other l ocat ions i n  Lake McKel l a r ,  LMl was not anox i c  duri ng the 
summer ( Sect .  3 .  1 . 3 ) . Al though sed iments from LMl conta i n  s i gn ifi cant quant i ties  of i ron , the 
chemical  oxygen demand i s  not h i g h  when compared wi th val ues reported i n  the l i terature . 1 0  It i s  
d i ffi cul t to predi ct how exten s i vely oxygen may be depl eted as a resu l t of dredgi n g .  I f  
anaerobic  condi tions occur,  they may permi t the mobi l i zation of nutri ents and certa i n  pol l utants 
such as sul fi des and heavy metal s .  Loca l i zed , water qual i ty may suffer as the res u l t  of p i pel i ne 
i n stal l ati on . 
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Over a peri od of 1 2  months (month 1 2  to month 24) , approximate ly  32 , 000 m 3 of sediment wi l l  be 
removed from the turning  bas i n  to permit  the construction of the barge docki n g  faci l i ties . 
The water q ua l i ty of thi s comparatively undi sturbed backwater area i s  d i scussed i n  Sect .  3 . 1  . 3 .  
Because sed iment and e l utriate data are nonexi stent ,  dredgi ng- i n duced water qual i ty perturbati ons 
cannot be assessed adequate l y .  The turn i ng bas i n  has not been dredged by the Tennessee Val l ey 
Authori ty ( TVA ) . The bas i n  i s  i sol ated from the mai n  channel of Lake McKel l ar and , un l i ke the 
l ake , does not receive h i g h  l oads of suspended materia l s from runoff and i nfl owi ng waters (Tom 
Ve rna , U . S .  Army Corps of Engineers , Memph i s  D i stri ct ,  personal cotmlun i cation w i th Susan Turbak , 
Sc i ence Appl i cati ons ,  I n c . , Nov.  2 ,  1 979 ) . Thermal strati ficati on and oxygen depl etion of the 
l ower water col umn have been observed i n  the su1ID1er ( Sect . 3 . 1  . 3 ) . As w ith  the Mi ss i ss i pp i  R i ver 
and the mai n  channel of Lake McKe l l ar ,  dredgi ng- i nduced impacts a�e l i ke ly  to i ncl ude i ncreased 
turb i d i ty ,  h i gher concentrations of certa i n  water- sol ubl e chemi cal s ,  and oxygen depl eti on i n  the 
water overl yi ng the d i s tu rbed sediments for short peri ods of time . 

Dredgi ng-i nduced impacts wi l l  be reduced by the use of a cutterhead hydraul i c  dredge . To the 
extent practi cabl e ,  the i mpacts wi l l  a l so be mi ti gated by performi ng operati ons duri ng l ow water 
l evel seasons ( autumn or early wi nter)  when m ix i ng i s  at a maxi mum and when water overl yi ng the 
sediments i s  wel l oxygenated . Appropriate techn i q ues as spec i f i ed by the respons i bl e  regul atory 
agency wi l l  be impl emented to reduce the turbidi ty associ ated wi th dredgi n g  procedures and 
operation s .  These s uggest ions wi l l  be g i ven spec i a l  con s i deration in the barge turn i n g  bas i n  
because the amount of materia l  to be removed i s  l arge for the s i ze o f  the basi n ,  and the bas i n ' s  
i so l ation may make the i mpacts more l ong l i ved . 

Dredg i n g  impacts to Lake McKel l ar wi l l  be m i ti gated i n  accordance wi th requi rements of the Sect .  
404  permi t i ssued by the  U . S .  Army Corps of Engi neers , Memp h i s  D i str ict  Offi ce . 

The use of  settl i n g  and wei rs wi l l  decrease the l oad of suspended materia l s and ,  therefore , 
sediment-bound contami nants entering  Lake McKel l ar duri ng  s i te bui l du p .  The p l acement of ri prap 
a l ong the s hore l i ne areas w i l l  he l o  to control s i l tation during s i te g radi ng .  

4 . 1 . 3 . 2  Operational  impacts 

M i s s i ss ippi R i ver 

Impacts to the water qual i ty of the Mi s s i s s i pp i  Ri ver duri ng MLGW demonstrat ion pl ant operation 
may resu l t  from the d i sposal and di scharge of wastes . Assorted sol i d  wastes stored on the MLGW 
p l ant  s i te cou l d  affect the ri ver i nd i rectly by contam inati ng the shal l ow groundwater beneath the 
s i te that undergoes exchange w i th the ri ver. Th i s  pos s i b i l i ty i s  addressed in Sect . 4 . 1  . 2 . 2 .  

The most d i rect and s i gn i fi cant impact o n  the M iss i s s i pp i ' s  water qual i ty wi l l  come from l i qui d 
waste di scharges . C urrent p l ans cal l for the transport of a l l sani tary wastewater ( 0 . 63 l i ter/s ) 
to the nearby T .  E .  Maxson Wastewater Treatment Faci l i ty v ia  the mun i c i pa l  sani tary sewer system . 
Other l i q u i d  wastes wi l l  i nc l ude process wastewater ,  cool i ng-tower bl owdown , coal p i l e  runoff , 
ash p i l e  runoff, storm water , and spent service water .  W i th the excepti on of ash p i l e  runoff , 
a l l wastewaters wi l l  be appropri ate ly  treated before combi ned di scharge i nto Mi l e-Po i nt  725 . 5  of 
the Mi s s i ss i pp i  Ri ver from the effl uent ho l di ng bas i n  ( Sect.  2 . 2 . 1 ) .  The p l ant di scharge wi l l  
vary between 56 l i ters/ s ( normal fl ow) and 2 1 2  l i ters/s ( desi gn fl ow) , dependi ng on the magni tude 
of storm runoff. The expected chemica l  concentrati on of the effl uent i s  presented i n  Sect . 
2 . 2 . 1 . 2 ,  and the chemica l  l oadi ng to the M i s s i ssi ppi  R i ver i s  esti mated for no rmal f low con 
d it ions i n  Tabl e 4 . 6 . As i l l ustrated i n  th i s  tabl e ,  the projected amounts of chemi cal s  di s 
charged i nto t he  M i ss i ss i pp i  R i ver each day are tri v ia l  i n  compar ison to t he  ri ver ' s  mas s fl ow 
ca l cu l ated for worst-case condi ti ons (maximum amb ient concentrati ons and l ow-fl ow condi t ions ) .  

The d i scharge of the proposed p l ant ' s  effl uent i n to the Mi ss i s s i pp i  Ri ver wi l l  requ i re a Nati onal 
Po l l utant D i scharge E l imi nati on System ( NPDES) permi t .  I n  Tennessee , the NPDES permi tt i ng  
authori ty has  been del egated to  the State D i v i s i on of Water Qua l i ty Control w ith i n the Department 
of Publ i c  Heal th . 1 3 The portion  of the ri ver proj ected to recei ve the di scharge is cl assi fi ed as 
an effl uent- l imi ted segment ( from Mi l e-Po i nt  71 4 . 0  to 741 . 0 ) . General regu l ations for the state 
of Tennessee spec i fy that effl uent l imi tations for new sources on segments desi gnated as such 
sha l l requ i re "the greatest degree of effl uent reduction  achi evab l e  through  app l i cation of best 
avai l ab l e  contro l  techno l ogy ( BACT) whi ch s ha l l be new source performance standards ( NSPS ) , i f  
avai l ab l e . 11 1 4 New-source performance standards have not been �evel oped for coal convers i on 
faci l i ti es .  I n  the absence of Federa l g u i de l i nes , the state of Tennessee wi l l  deve l op effl uent 
l imi tat ions , based on the bes t ava i l abl e technol ogy determi nati on for th i s  project . Addi ti ona l 
or revi sed effl uent l im i tations may be requi red for i ssuance of the NPDES permit  based on the 
eval uation of State offi cia l s or the reg i onal  EPA adm i n i strator .  

T o  assess the assimi l ation capac ity of the M i s s i s s i pp i  R i ver a t  the po i n t  o f  MLGW demonstrat ion 
p l ant d i schar�e ,  a buoyant p l ume model was app l i ed for two worst-case condi ti ons [at a n  effl uent 
fl ow ( 9 00 gpm) s l i ghtly above normal p l ant operation combi ned wi th ( Q 3 _20 ) fl ows and extreme 
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Table 4.6. Chemical loading of M LGW effluents to the Mississippi River under low-flow conditions 

Chemical constituent 
Effluent load8 

(kg/d) 

Ammonia, as N 1 to 9  

Antimony 0.08 

Arsenic 0.08 

Bery l l i u m  0.02 

Biochemical oxygen 37 to 1 1 5 

demand, 5 d 

Cadmium 0. 1 8  

Chemical oxygen demand 92 to 238 

Chro m i u m  0.23 

Cyanide <0. 1 6  

Lead 1 .6 

Magnesium 0.08 

Mercury 0.01 

Nickel 0.08 

Oil and grease 17 to 56 

Phenol <0.04 

Selenium 0.4 

Total dissolved solids 4,500 to 9,300 

Total organic carbon 17 to 75 

Total suspended solids 75 to 1 1 5  

Zinc 0.8 

M ississippi River loacl' 

(t/d) 

1 89 

20 

0.5 

2,700 

2 
8,550 

3.6 

4,2 1 0  

0.23 

5 

900 

5.6 

63,700 

1 ,900 

93,600 

20 

Percentage increase in 

Mississippi River loacf 
. - --------------

0.001 to 0.005 

Negligibled 

0.004 

0.003 

0.002 to 0.005 

0.01 

0.001 to 0.003 

0.006 

O.Dl 

0.03 

Negligible 

0.005 

0.002 

0.002 to 0.007 

0.001 

O.Q2 

0.007 to 0.02 

0.001 to 0.004 

Negligible 

0.004 

• calculated from projected concentrations of chemical constituents in the effluent and the effluent flow 

rate (43 l iters/s) under normal operating conditions. 
b calculated from maximu m  ambient concentrations ( E R ,  Appendix 3A, Tables 3A· 1 6  to 3A· 19)  and 3· 

d ,  20.year low flow (2,205 m3 /s, or 92,000 cfs). 

<calculated by (effluent load, kg/d)/(river load, t/d X 1000 kg/t) X 1 00. 
dNegligible considered to mean percentages <0.00 1 .  

wi nter and summer r i ver temperatures] and two average cond it ions [at an effl uent fl ow ( 900 gpm )  
s l i ghtly above normal p l ant operati ons combi ned w i th average r i ver fl ows and  temperatures] . 
Resu l ts of such model i ng i nd i cated that, even under the most  conservati ve condi t ion s ,  chemi cal 
consti tuents in the p l ant effl uent are rapi dl y  di l uted .  

The  behav i or of ammoni a  n i trogen , cadmi um ,  chromi um ,  cyani de ,  hydrogen su l fi de , l ead , mercury , 
pheno l , and sel en i um are of parti cul ar i n terest because thei r proposed maximum concentrati ons i n  
the MLGW demonstration p l ant effl uent exceed water qual i ty cri ter ia  under worst-case condi tions 
( Tabl e 4 . 7 ) .  However , pre l imi nary data deve l oped as part of the NPDES penni tti ng procedure 
suggest that these concentrations wi l l  be wi th i n  cr iteri a .  I n  addi t ion , effl uent concentrations 
of cadm i um ,  l ead,  and sel en i um exceed recommended effl uent l im i tati ons for treated i ndustria l  
wastewaters ( al though ,  if  it  can  be  demonstrated that treatment by practi cal conventi onal un i t  
treatment processes cannot meet the effl uent l im itati ons ,  other reasonab l e  concentration l imi ts 
can be establ i shed) . 1 5 Assuming  worst-case condi t ions , water qual i ty cr iteria  for temperature , 
ammoni a  n i trogen , hydrogen su l fide,  and l ead are met wi thi n 65 m of the d i scharge po int  (Tab le  
4 . 7 ) . Di ffi cul ties  are encountered i n  the i nterpretation of model i ng resul ts for the d i spers i on 
of cadmi um ,  cyan ide ,  mercury ,  phenol , and se l e n i um because ambi ent l eve l s  of these chemi cal s 
exceed the cr iteri a ( Sect . 3 .  1 . 3 ) . Average amb ient  concentrations for summer ,  coup led  w ith 
summer l ow fl ow,  produced the l ongest predi cted p l umes for mercury and cyan ide .  Under these 
condi ti ons ,  cyani de l evel s i n  the p l ume are reduced to 6 . 9  µg/ l i ter ( 1 5% h i gher than the ambient 
6 . 0  µg/ l i ter) w i t h i n  65  m of the d i s charge poi nt .  In  a s imi l ar di stance , pl ume mercury wou l d  
decrease to 5% h i gher than the average summer ambi ent va l ue of 6 . 0  µg/ l i ter .  It  i s  antici pated 
that phenol , sel en i um ,  and cadmi um wi l l  be di l uted to l evel s comparab l e  wi th ambi ent l eve l s  
w i t h i n  a s hort d i stance of the d i scharge poi nt .  

In  t he  mode l , m ix i ng zones are expected to  be  rel atively narrow i n  wi dth and restricted i n  
l ength . Larger m i x i ng zones may be permi tted i n  a body of water the s i ze of the M i s s i s s i pp i  Ri ver ;  
however,  the  proxim ity of  d i scharges from other operations m.ust be  cons i dered . 1 6  It  i s  not 
antici pated that the mi x i ng zone of the projected MLGW effl uent wou l d  extend i n to the mi x ing  zone 
of the combi ned d i scharge from the Al l en Generating  Pl ant and the Maxson Wastewater Treatment 
Faci l i ty .  Both the thermal and the chemi cal components o f  the MLGW di scharge woul d be readi l y  
d i l uted to ambi ent l evel s .  The on ly  impact o n  water qual i ty l i ke ly  to resul t from the d i scharge 
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Table 4.7. Comparison of MLGW Demonstration Plant effluent with water quality criteria" 

Effluent 
Maximum Maximum 

Water l im itations 
concentration d ilution D istance 

Chem ical quality criterion from 
Maximum ambient 

in I F G D P  downstream from 
constituent concentrat ion, industrial 

concentration, requ ired 

effluent, Ca to meet outfall criterion 
c, wastewater c. criterion 

c net (m)  
treatmentb 

Ammonia nitrogen 0.02 as un-ion ized Not l isted 0.5 to 3.0 0.84 10 <23 

ammonia (assumed 

to be approximately 

equal to 1 mg/l iter 

of total ammonia-

nitrogen) 

Cadmium 0.001 2 0.01 0.05 <0.01 Ca may exceed Criterion may not 

criter ia; chemical be met because of 

detect ion I im its high c. 
too insensitive 

Chromium 0.05 3.0 0.06 0.0 1 6  1 .3 I mmediately at 

outfall 
Cyanide 0.005 0.05 <0.05 0.009 C8 exceeds criteria Criterion may not be met 

frequently because of high c.;  
reduced to 0.0061 

Hydrogen sulfide 0.002 as undis- Not l isted <0.1 No data; 50 <65 

sociated hydrogen assume 0 

sulfide 

Lead 0.05 0.1  0.5 0.022 1 7  <23 

Mercury 0.05 µg/I iter 50 µg/liter 2 µg/liter 1 µg/liter Ca exceeds criteria; Criterion may not be met 

chem ical detection because of high Ca 
I im its too insensitive 
to calculate how 

frequently 
Phenol 0.001 1 .0 <0.01 0.025 Ca exceeds criteria Criterion may not be met 

consistently because of high C8 
Selenium 0.01 0.01 0.1 0 0.01 C8 exceeds criteria Criterion may not be met 

occasionally because of high Ca 
Physical property: 

Temperature, ° C  Summer: 30.5 Not listed 26.7 28.9 Criterion met Criterion met prior 

without d ilution to discharge 

Winter: Li3 = 3.3 18.3 0.3 6 5 

a oata taken from E R, Sect. 3A and 4A; chemical constituents expressed as mg/liter unless otherwise specified. 
b oata from Bureau of National Affa irs, "Tennessee Effluent Lim itations and Standards", Environ. Reporter 916:  1 00 1 - 1 002 ( 1 978). 

C C;j lculated by the following equat ion :  (Ce-Ca /(C,---Ca ). 

wou l d  be sma l l i ncremental l oadi ngs  of those consti tuents for wh i c h  ambi ent concentrations 
a l ready exceed water q ua l i ty cr iteria  for water uses for which  the affected reach of the ri ver i s  
c l ass if ied .  These uses d o  not i nc l ude domest i c  uses . 

Model i ng of the effl uent p l ume has provi ded i n s i ght i nto the d i spers i on rates of chemi cal s enter
i n g  the Mi ss i ss i ppi  Ri ver ;  however , on l y  th i s  aspect of the behavi or of water-borne chemi cal s has 
been addressed . Chemi ca l  data used in model i ng predi ctions and l oadi n g  cal cu l ati ons general ly  
cons i st of total concentrations rather than of  the  di s so l ved , undi ssoci ated ,  or  b i ol ogi cal l y  
acti ve components . C hemi ca l s  enter ing  a recei vi ng water may be vol ati l i zed ,  sequestered i n  the 
sediments i n  rel ati ve ly  i ITTTiobi l e  states , or  otherwise  transfonned,  and therefore much of th i s  
l oad may not be avai l abl e for b io l og i ca l  uptake . Thus , the model i ng resu l ts are extreme worst
case estimates of the effects of the di scharge on the ri ver .  Moni tor ing  programs are di scussed 
i n  Sect .  4 . 4 . 3 . 

Lake McKe l l ar 

The storage areas for sol i d  wastes generated from the operati on of the MLGW demonstration p l ant 
wi l l  be conta i ned so that runoff or l eachates from these areas may not enter Lake McKel l ar .  
Potentia l  water q ua l i ty perturbations to the l ake wi l l  be associ ated wi th the acti vi ties i n  the 
barge turn i ng basi n .  Barge traffi c and mai ntenance dredg i ng wi l l  i ncrease the turbi di ty o f  the 
basi n ' s  waters , an area whi ch is poorly fl ushed .  Other water q ua l i ty al terations may resu l t from 
dredg ing  ( Sect.  4 . 1 . 3 . 1 ) .  Coal spi l l age may consti tute a l ocal i zed  water qua l i ty impact.  
Oxi di z ing  cond i t i ons wi l l  p romote the formation of aci d from the su l f ide mi nera l s in  coal , and 
trace el ements may be rel eased i nto the water col umn . Polycycl i c  aromati c hydrocarbons  ( PAH ) may 
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al so enter the aquati c envi ronment v ia  coal spi l l ages i f  cond it ions are appropri ate for thei r 
re l ease .  However ,  pos i t i ve steps wi l l  be taken to prevent acc i dental coal sp i l l ages . These 
i nc l ude prov i di n g  a sp i l l  l i p on the barge unl oad ing  dock to ensure that any sp i l l s wi l l  be 
returned to the barge ;  carrying  out the dumpi ng operati ons w ith i n  a three-s i ded structure ; and 
bul l dozing  res i dual coa l from each barge to the unl oadi ng hopper . 

In summary , the most  l i ke ly  impact to water qual i ty from i ncreased barge traff ic  i n  the turn i n g  
bas i n  i s  s i gn i f i cant i ncreases i n  turbi d i ty ,  w i th resul t ing  impacts to aquat ic  bi ota ( Sect . 
4 .  1 . 4 . 2 ) . In addi t ion , mai ntenance dredg i ng wi l l  cause short-term degradati on of water qual i ty .  

4 . 1 . 4 Aquati c ecol ogy 

4 . 1  . 4 .  l Construction impacts 

M i s s i s s ippi Ri ver 

Construct ion acti vi t ies that wi l l  affect aquati c organi sms and the i r  habi tat i ncl ude dredg ing  
operati ons to  provi de fi l l  for s i te bu i l dup and  construction of the wastewater d i s charge p i pel ine . 
Both dredg i ng and i nstal l at ion of a dredge s l urry p i pel i ne a l ong the ri ver bottom wi l l  destroy 
benthi c  organi sms and habi tat w ith i n  the affected l ocati on s .  The water co l umn and adjacent areas 
may a l so be affected by dredg i ng- i nduced water qual i ty perturbations ( Sect.  4 . 1 . 3 . l ) .  I t  i s  
ant ic i pated that n o  u n ique or  sens i ti ve areas wi l l  be d i sturbed. 

The magn i tude of construction-rel ated impacts is d i ffi cu l t  to assess because s i te-specif ic  
analyses of dredge areas have not  been performed .  Al though the base l i ne mon i tori ng  program has 
samp l ed ,  the aquati c popul ations i n  the vi c i n i ty of an al ternati ve s i te for supply ing  fi l l  ( near 
station MR2 ; see Fi g .  3 . 4 ) , these data may not be representative of the s i te that is u l t imately  
chosen .  The fi l l ,  however,  wi l l  con s i s t  primari l y  of unstabl e sand  substrate that provi des poor 
habi tat for benth i c  organ i sms .  Data col l ected at station MR2 i nd icated  that the dens i ty of 
benth i c  organ i sms in  th i s  area was l ower than  that in  Lake McKe l l ar and was  h i gh ly  variabl e ,  
rang i ng from 0 to 476 organ i sms per square meter.  Benth i c  organ i sms i n  th i s  area cons i sted 
primari l y  of i rrrnature aquat i c  earthworms and i nsect l arvae ( Sect . 3 . 1 . 4 ) . 

Al though benth i c  popul ations i n  the proposed dredge area are expected to be l ow ,  reco l on i zation 
rates are uncertai n .  I t  i s  l i ke ly  that fi s h  wi l l  avo id  the dredged area because of acti v i ty ,  
noi se , and pos s i b l e  water qua l i ty perturbation s .  Dredge s i tes have not been spec i fi e d ,  s o  i t  i s  
di fficul t to assess the effects dredg i ng wi l l  have on l ocal i zed spawn i n g .  Because rel ati vely few 
warmwater sport f i s h  are found i n  the reaches of the Mi s s i s s i pp i  bei ng consi dered as a source 
of dredge fi l l  ( Sect .  3 . 1 . 4 ) , d redg i ng operations wi l l  not appreci ably affect these organi sms . 
The impac t of  benth i c  defaunation on the r iver ' s  food web i s  ex�ected to be l ocal i zed . Al though 
the most abundant fi sh , the · g i zzard shad , i s  a p l ankton feeder 1  and does not therefore depend on 
the benthos as a food source , other fi sh  species  subs i st on th i s  val uabl e resource . 

Potential  impai rments of river water qual i ty are di scussed i n  Sect . 4 . 1 . 3 . l .  They are not 
expected to affect the river ' s  aquati c b iota s i gn i f i cantly because they wi l l  be l ocal i zed and 
s hort term .  

The construction  o f  the wastewater d i scharge p i pe l i ne wi l l  d i sturb n o  more than 6 4  m2 ( 404 , Sect .  
1 0 ,  Permi t App l i cation ) . Perturbations are expected to be  qual i tati vely s imi l ar to  those 
descri bed above . Because the affected area i s  qu ite smal l and i s  not anti c i pated to i ncl ude any 
un i que or sens i ti ve reg ions , p i pe l i ne construct ion wi l l  not s i gn i fi cantly affect the aquatic 
bi ota . 

Lake McKe l l ar 

The constructi on acti v i ties  that wi l l  affect aquat i c  organi sms and the i r  habi tat i nc l ude dredgi n g  
of the Tennessee Ch ute portion of the l ake to faci l i tate i nstal l ati on o f  the water supply and 
product gas p i pe l i nes , dredg i ng and fi l l i ng of the barge turn i ng bas i n  dur ing  dock construction , 
and the s i te bui l dup and grad i ng .  Al l construction acti v it ies wi l l  be temporary .  

P i pel i ne i n stal l ati on operations are expected to destroy benth i c  organi sms i n  the Tennessee Chute 
portion of the l ake , the majori ty of wh ich  are expected to be irrrnature aquat ic  earthworms , mi dge 
l arvae , and fi ngernai l c l ams . The affected area , however , compri ses a very smal l portion ( about 
0 . 04% )  of the total bottom area of Lake McKe l l ar .  Based on these data , the impact of l ocal i zed 
defaunati on on the l ake ' s  food web is not expected to be s i gn i fi cant.  Because of annual dredgi n g ,  
heavy barge traffi c ,  changes i n  the M i s s i s s i pp i ' s  stage , and h i g h  l oadings of suspended so l i ds , 
Lake McKe l l ar undergoes conti nual d i sturbance . Benthic  popu l ations i n  the l ake wi l l  probably  
recover rap i d l y  from s uch perturbati ons .  

Al though i nferior  water qual i ty may resu l t  i n  areas adjacent to dredged s i tes ( Sect. 4 . 1 . 3 . l ) ,  
adverse effects are expected to be l ocal i zed and of short duration . Spec i fi ca l l y ,  cr iteri a for 
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oxygen ,  manganese , and un- i o n i zed a11111on i a  may not be met dur ing  and irmiedi ate ly  after dredg i ng . 
Cri ter ia  for aquati c l i fe have been deve l oped to protect organ i sms from chron i c  exposure . The i r  
appl i cati on t o  re l ative ly  short-term water qual i ty perturbati ons such a s  dredgi n g  has been 
questi oned . 1 0 

Sed iment dewater i ng ,  u s i ng settl i ng and the wei r  i s  not antici pated to adverse l y  affect the 
shore l i ne of Lake McKe l l ar .  In addi tion , the fi l l i n g  operation  wi l l  be under the requi rements 
spec i fied by the Corps of Engi neers . The majori ty of potenti a l  pol l utants may be bound to 
sediment partic l es and therefore poss i bl y  unavai l abl e to aquati c  organi sms , wi th the excepti on of 
detri tus feeders . L imi ted data prevent an analys i s  of the potential  for bi oaccumul ation ; how
ever ,  the l i kel i hood of thi s phenomenon i s  reduced by the temporary nature of the perturbat ion . 

Unknown quanti ties of sol ubl e chemi cal s ,  such as a11111on i a  and pos s i b l y  manganes e ,  wi l l  ente r  Lake 
McKe l l ar during  sediment dewateri ng . Manganese i s  not consi de red to be a probl em for the fresh
water biota , 1 8  but the portion of armionia  present i n  the un- i on i zed state ( Sect . 4 . 1  . 3 . l ) may be 
toxi c  i f  e l evated l evel s pers i st under certa i n  condi tions ( h i gher pH and tempe rature )  for an 
extended period of time . 1 9  However, the concentrations wi l l  fal l to nontoxi c l evel s wi th i n  a 
short d i stance of the dredg ing  fl u i d  d i scharge , thus restricti ng the impact to a smal l area 
( see Sect. 4. 1 . 3 . l ) .  Impacts are not expected to be s i g n i fi cant .  

Shore l i ne s i tes sampl ed in  the basel i ne mon i toring  program are moderate ly  producti ve spawni n g  
a reas , p rimari l y  for forage f i s he s .  D i ke constructi on ,  p l acement of r ip-rap , and s l i ght  i ncreases 
i n  s i l tation wi l l  modi fy some porti ons of avai l ab l e  spawni ng habi tat and may s l i ght ly  reduce the 
producti vi ty of habitat surroundi ng the faci l i ty .  O n  the othe r hand ,  pl acement o f  ri prap wi l l  
p roduce a type of habi tat that i s  re l at i ve ly  uncommon i n  the area ,  that i s ,  l arge rock .  Such 
hab i tat  may serve as  spawn i ng habi tat for channel catfi s h ,  sauger and perhaps wh i te bass ; i t  wi l l  
p rov ide substrate for a variety of i nvertebrates not found i n  the predomi nant s i l ty and sandy 
areas ; and i t  wi l l  p rovi de cover for smal l fi sh  of a l l  species , cover wh i ch i s  presently scarce 
at normal water l evel s .  

Construction impacts i n  the barge turn i ng bas i n  may affect f i s h  popul ations i n  and near the area . 
The area immedi ately  east of  the s i te i s  fl ooded during  h i gh water ,  produci ng excel l ent hab i tat 
for f i s h  spawni n g .  Duri ng construction th i s  area wi l l  be unaffected . However ,  medi um-q ual i ty 
aquati c  habi tat i n  the turn i ng bas i n  wi l l  be affected .  Duri ng the basel i ne survey the h i ghest 
dens i ty of f i s h  l arvae was measured in the turni ng bas i n  at Station LM2-A . T h i s  area wi l l  be 
destroyed by dredge and fi l l  operations conducted to provi de uni form bank for dock constructi on . 
The turn ing basi n  may serve as a nursery area for fish  l arvae and j uven i l e s ,  spec i fi ca l l y  gi zzard 
shad , sunfi sh , carp , and freshwater drum ( Sect. 3. 1 . 4 ) .  Zoopl ankton are more dense in th i s  area 
than at station LMl or i n  the Mi ss i ss i ppi  R i ver. In su11111a ry ,  the turn i ng bas i n  appears to be a 
b io l og i cal l y  p roducti ve area . Constructi on acti v it ies  wi l l  a l ter  a portion  of the aquati c  
habi tat and reduce the qual i ty o f  habi tat i n  the remai nder o f  the turn i ng bas i n  through dredging
i n duced sedimentation and water q ual i ty degradati on . Popu l ations of aquatic  b i ota usi ng thi s  
a rea wi l l  be d i spl aced to other su i tabl e nursery areas i n  Lake McKel l ar .  The overal l impact wi l l  
be a smal l but s i gni ficant l oss of medi um-qual i ty aquatic  habi tat i n  the l imi ted area of the 
bas i n  i tsel f .  The most val uabl e habi tat area east of the s i te wi l l  not be affected ,  and the 
ri prap coul d attract other species  for spawn i n g .  Deg radati on o f  the bas i n  i s  l i ke ly  t o  conti nue 
during p l ant operation due to coal spi l l ages , barge traffi c ,  and mai ntenance dredg i n g .  

Endangered species  

No  un ique area s ,  such  as  habi tat of endangered or threatened spec ies , wi l l  l i kel y be  affected 
duri ng constructi on acti v i t i es . The basel i ne moni toring  program , the Memphi s Harbor Study ,  and 
the U . S .  Fi s h  and Wi l dl i fe Service ( USFWS ) {Appendix  B . 3 . 1 ) d i d  not i dent i fy any aquatic organi sms 
i ncl uded on the l i sts of threatened and endangered species  mai ntai ned by the USFWS and the s tate 
of Tennessee ( Sect. 3 . 1 . 4) .  

4 . 1 . 4 . 2  Operational impacts 

Mi s s i ssippi Ri ver 

The major  impact of MLGW demonstration p l ant operati ons on the aquati c popul ations of the M i s s i s 
s i ppi Ri ver wi l l  be restri cted to  effects of the p l ant wastewater di scharge.  The chemi cal char
acteri stics of  the effl uent and i ts p redi cted di spers i on i n  the rece iv i ng  water have been 
descri bed ( Sect.  4 .  1 . 3 . 2 ) .  W i th respect to the i n teracti on between the aquati c bi ota and point
source chemi cal i nputs from the MLGW demonstrati on plant, two factors must be cons i dered : 
{ l ) the effects of chemi cal i nputs on the bi ota ( toxi c and stimu l atory effects at the organ i sm ,  
popu l ation , or  communi ty l evel ) and ( 2 )  how bi ota affect the concentrati ons of chemi cal s ( v i a  
u ptake , accumul ation , transformation , and el i mi nation ) . 2 0 



4- 1 7  

The potentia l  tox ic i ty and bi oaccumu l ation of chemica l s  present i n  effl uents from coa l convers i on 
faci l i ti e s  are funct ions of many envi ronmental vari abl es , i nc l udi ng concentration , chemical  fonn ,  
and food web dynamic s . 2 1  Effl uent chemis try i s  not we l l  defi ned ; moreover ,  effl uent b ioassay 
data , usefu l i n  pred i cting  the potentia l  tox i c i ty of compl ex chemical  mi xtures , are l ack i ng .  
Because of thei r suggested tox i c i ty and  carci n ogeni c i ty ,  some trace el ements and  organ i c  com
pounds are expected to be hazardous consti tuents i n  waste streams from coal convers i on operati ons . 

Of these two general groups of chemical s ,  more attent ion has been focused on trace e l ements . 
Leve l s  of tox i ci ty of d i fferent trace e l ements to the aquati c bi ota have been su1T111ari zed by 
Braunstei n , 2 2 based on data comp i l ed by Cushman et a l . 2 3 Se l ected porti ons of these data are 
presented i n  Tabl e 4 . 8  to i l l us trate rough measures of rel at i ve toxi c i t i es tested under a wi de 
vari ety of condi t i ons . Data were generated by averagi n g  e l emental concentrati ons that were 
l ethal for a l l  or a fraction  of the bi oassay organi sms i n  tests conducted for at l east 24 h . 22  

Chemical 
constituent 

Trace metal 
Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Table 4.8. Potential toxicity and bioaccumulation of selected trace metals in  the MLGW Demonstration Plant effluent 

Maximum concentration 
in IFGOP effluent 

(mg/liter) 

0.050 

0.060 

0.50 

0.002 

0 . 1 0  

Mean concentration toxic t o  aquatic organisms (ppm)8 

Fish Crustaceans Insects Molluscs Phytoplankton Macrophytes 

General 
bioaccumulation 

potentialb 

8.2(29) 0.035 (2) 

1 00.2(90) 6.8( 1 3) 

40.8(53) 1 .8(5) 

0.80(2 1 )  0.009(2) 

23.9(7) 

76.3(5) 1 7. 1 (2 )  

37.313) 

2.0(3) 

0.2713) 

1 .8 1 1 1 )  

2.5 ( 1 )  

1 .3(13) 

2.5 ( 1 )  

7.4 ( 1 )  Readily accumulated 

by marine and fresh· 
water organisms, 
particularly she!!· 
fish 

5.4(2) Accumulated by fish 
and invertebrates; 
may be rapldly 
eliminated 

363.0 1 1 )  Accumulated by fish 
and invertebrates, 
particularly shell
fish 

3.4 ( 1 )  Methyl mercury 

readily accumu· 
lated by aquatic• 

organisms and 
concentrated in 

tissues 

Not as 'Nell studied 
as other elements; 
some evidence for 

accumulation in 
aquatic organisms, 
particularly in
vertebrates 

'Data taken from H. M. Braunstein, Ed., Environmental and Health Aspects of Disposal of Solid Wastes from Coal Conversion: An 

Information Assessment, O R N L-5381, Oak Ridge National Laboratcry, Oak Ridge, Tann., September 1 978, Tabla 3.4, p. 3-7. (Note: data 

contained in this tabla was compiled from R. M. Cushman, S. G. Hildebrand, R. H. Strand and R. Anderson, The Toxicity of 35 Trac• Elements in 

Coal ro Freshwater Biora: A Data Bass with Automated Retrieval Capabilities, O RN L/TM-5793, Oak Ridge National Laboratory, Oak Ridga, 

Tenn., June 1 977, 41 pp. ),  numbers in parentheses indicate number of determinations, 
0 Raferences include O. J, Wilkes, "Animals: Bioenvironmental Effects,'' Ch. 9 In H. M. Braunstein, E. O. Copenhaver, and H. A. Pfuderer, Ed., 

Environmental, Health, and Contra/ AtpBCtl of Cost Conversion: An Information Overview, Vol . 2, Oak Ridge National Laboratory, Oak Ridga, 

Tenn., April 1977; G .  R.  Phillips and R. C. Ru110, Mera/ Bioaccumulation in Flt;h., and Aquatic fnvertebratea: A Literature Review, 

EPA-800/3-78-1 03, U.S. Environmental Protection Agency, Ouluth, Minn., December 1 978, 1 1 6  pp. 

I n  the proj ected MLGW demonstrati on pl ant effl uent ,  the maximum level s  of cadmi um, chromi um, 
l ead , mercury ,  and sel en i um exceed water qual i ty cri teri a (Sect .  4 . 1 . 3 . 2 )  under worst-case con
di ti on s .  Comparisons between maximum concentrations of these trace metal s i n  the effl uent w i th 
average tox ic ity data shou ld  be made cauti ously because of the sens i ti vi ty of bi oassay responses 
to smal l changes i n  test condi tions . However, a lmost wi thout exception , the average toxici ty 
l evel s are at l east an order of magni tude hi gher than the maximum effl uent concentrati ons . These 
rough compari sons s uggest that the proposed pl ant ' s  effl uent , under worst-case condi ti ons ( i . e . , 
maximum projected l evel s of potenti a l ly  hazardous chemi cal s ) , shou l d  not be acutely tox ic  to 
aquatic  organi sms . When rapi dly d i l uted i n  the recei v ing  waters , potential  toxi c i ty appears more 
un1 i kely.  

Subl ethal effects may be produced from chronic exposure to concentrati ons of trace metal s  that 
are much l ower than the average val ues presented i n  Tab le  4 . 8 .  In  particu l ar , benthic  organi sms 
may el i c i t  subl ethal responses because they i nhabi t envi ronments that are si nks for trace metal s . 
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Many of these organ i sms a l so effectively accumul ate trace meta l s  from thei r envi ronments . How
ever,  the buoyant d i scharge p l ume from the I FGDP may mi n i mi ze exposure of benth i c  organi sms to 
trace metal concentrat ions noti ceably above amb ient l evel s .  

Genera l i zed s ummari es of the bi oaccumul ation potenti a l s  of the f i ve trace e l ements (Tabl e 4 . 8 )  
i nd i cate that a l l  f i ve trace meta l s  are accumu l ated by aquati c  organ i sms . Max imum concentrati ons 
of these metal s ant i ci pated i n  the I FGDP effl uent (Tab l e  4 . 9 )  i nd icate that , at the point of 
d i scharge , chromi um wou l d  present h i gh potential  for bi oaccumu l at ion ,  whi l e  cadmi um ,  l ead , 
mercury ,  and sel en i um wou l d  be medi um i n  th i s  regard . 2 1 These concentrati ons wi l l  decl i ne to 
ambi ent r i ver  l eve l s  w ith i n  several hundred feet of the di scharge , at whi ch point al l of these 
e l ements wou l d  p resent l ow to medi um potential  for b ioaccumu l ati on ( Tabl e 4 . 9 ) . The effect of 
the I FGDP effl uent i s  therefore of minor and l ocal i zed importance : 

Table 4.9. Bioaccumulation potential• of selected trace metals in I FGDP effluent 

Concentration Maximum ambient 
Threshold Bioaccum ulation 

Chemical in I FGDP concentration 
bioaccu mulation Potentialb 

constituent effluent in river 
( mg/liter) ( mg/liter) 

concentration Effluent River 

Cadmium 0.05 <0.01 0.002 25 <5 

Chromium 0.06 0.0 1 6  0.0004 1 50 40 

Lead 0.5 0.022 0.006 83.3 3.7 

Mercury 0.002 0.001 0.00007 28.6 1 4.3 

Selenium 0.1 0.01 0.002 50 5 

a From S. G. Hi ldebrand, R. M. Cushman and J. A. Carter, ''The Potential Toxicity and 
Bioaccumulation in Aquatic Systems of Trace Elements Present in Aqueous Coal Conversion 
Effluents," in D. D. Hamphill, Ed., Trace Elements in Environmental Health·X, 1 976, A 
Symposium, University of Missouri, Columbia, Table 1 1 1 ,  p. 31 1 .  

b High bioaccumulation potential i s  >1 00; medium bioaccumulation potential i s  1 1 - 1 00; low 
bioaccumulation potential is 1 - 1 0. 

Much l ess  i s  known about the potenti a l  bi o l og i ca l  impact of compl ex organi c  compounds such as 
PAH . Al though both adsorbed and sol ubl e fractions may be present i n  the aquatic  envi ronment , 
most PAH compounds wi l l  probably be adsorbed on the surfaces of parti c l es and , therefore , may be 
more avai l abl e to sediment- and suspens ion-feed i ng an ima l s . 2 4  The tox i c i ty of some aromat i c  
compounds to mar i ne and freshwater organi sms has been tested . 2 5 The resu l ts have not al ways been 
cons i stent,  so i t  i s  d i ff icul t to extrapol ate extant data to the l evel s of these chemi cal s in the 
MLGW demonstration p l ant effl uent.  Polycycl i c  aromati c hydrocarbon compounds are accumu l ated by 
the aquati c b iota and may be metabo l i zed readi l y  by f ish  and i n vertebrates , wi th the excepti on of 
shel l fi sh . 2 5 

It i s  not anti c i pated that the effl uent wi l l  i nterfere with  the behavior  of organi sms present i n  
the Mi ss i ss i ppi Ri ver  nea r  the point o f  di scharge .  Duri ng the wi nter ,  the temperature of the 
effl uent wi l l  be h i g her than that of the rece i v i ng water , and the mi x i ng zone may attract some 
f ish  to the di scharge po i n t .  Of the potent ia l  impacts produced from the chemical  and thermal 
characteristics  of the p rojected MLGW d i scharge , chron i c  exposu re of aquat i c  organ i sms to con
centrations of c hemi cal consti tuents exceeding  amb ient l evel s  is expected to be the most  i mportant . 
The re l atively sma l l  s i ze of the mix i n g  zone wi l l  l im it  the number of organ i sms exposed to these 
condi t ions .  Mon i toring  procedures are suggested in Sect . 4 . 4 . 4 .  

Lake McKe l l a r  

Pl ant operation  wi l l  necess i tate i ncreased barge traffic  ( for coa l transport) i n ,  and peri odi c  
dredgi ng o f ,  the barge turn i ng bas i n .  Di sturbance and poss i ble a l terati ons o f  water qual i ty (as 
a resul t of both coa l s p i l l age and dredg i n g )  wi l l  reduce the qual i ty of th i s  hab i ta t .  The magn i 
tude of these impacts on t he  b i o l ogical  product i v i ty of Lake McKel l ar ,  espec i a l l y  of  the fi s h  
popul ations , wi l l  depend on  the amount of barge traffi c and  coa l sp i l l age and the frequency of 
maintenance dredg i ng . 
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Endangered speci es 

It i s  not anti c i pated that any uni que areas , such as habi tat of endangered or th reatened spec i es ,  
wi l l  be affected dur ing  operat i onal acti v i t i e s .  The basel i ne mon i tori ng  program and a USFWS 
revi ew ( Append i x  B . 3 . 1 )  have not i denti f ied any aquat i c  organi sms i nc l uded on the l i st of 
threatened and endangered spec i es mai ntai ned by USFWS (Sect.  3 . 1 . 4 ) . 

4 . 1  . 5  Geol ogy and soi l s  

4 . 1 . 5 .  l Construction  impacts 

Potentia l  construction impacts rel ated to geol ogy are ( l ) al teration of s i te topography duri ng  
construction and  ( 2 )  potentia l  foundati on settl ement or l i quefact ion d ue  to t he  presence of  
poorly conso l i dated sand beneath the s i te .  Before construction acti vi t ies begi n ,  the s i te wi l l  
rece ive approximate ly  4 . 6  x 1 06 m3 ( 6 . 0  x 1 06 yd3 ) of f i l l ,  wh i ch wi l l  be hydraul i cal l y  dredged 
materi a l . Fi l l i ng i s  necessary to ra i se the process areas above fl ood l evel . Methods for 
dewatering  the d redge fi l l  i nc l ude settl i n g ,  pass i n g  the water over a wei r ,  and any requ i rements 
establ i shed by the U . S .  Army Corps of Engi neers or other regul atory body . Decant water wi l l  be 
d i scharged i nto the Tennessee Chute porti on of Lake McKel l ar .  Empl acement of the fi l l  wi l l  rai se 
the current topography at the s i te coal p i l e  from the current  e l evat ion of 62 m ( 203 ft ) to 
7 1  m (233  ft) above mean sea l evel . The short-term ash storage area and l ong-term coal storage 
area wi l l  be graded to 68 . 6  m ( 225 ft) and wi l l  be surrounded by a l evee at 71 m ( 233 ft ) .  
Fi l l i ng and gradi ng are unavoi dabl e i f  the s i te i s  to be used for i ndustr ia l  deve l opment .  The 
i mpact on topography cannot be avoi ded or mi ti gated . 

The presence , nature , and extent of poorly conso l i dated a l l uvia l  depo s i ts beneath the s i te are 
d i scussed i n  Sect .  3 .  1 . 5 and in Appendi x  C . 5 .  The potential  probl ems o f  settl ement and l i que
faction are recogn i zed ,  and the fol l owi ng miti gati ng  measures wi l l  be used to stabi l i ze the 
foundati on . Pr ior  to s i te fi l l i n g ,  add i ti onal soi l bori ng and sampl i n g  wi l l  be compl eted to 
l ocate near-surface c l ayey mater ia l s and to del i neate the extent of l ow-dens i ty san d .  I f  uncom
pact i b l e  c l ayey soi l s  are found at shal l ow depth s ,  they wi l l  be i nvesti gated i n  p l ace by s tandard 
penetration testi ng and i n  the l aboratory by conso l i dati on testi ng  to determine the i r  settl ement 
potenti al . I f  they wi l l  conso l i date duri ng the s i te fi l l i n g  program so that res i dual settl ement 
after construction wi l l  not affect foundation  des i gn ,  these cl ayey soi l s  wi l l  be l eft i n  pl ace . 
I f  settl ement i s  ca l cu l ated to be s i gn i fi cant,  then the c l ayey soi l s  wi l l  be removed . 

The soft sands wi l l  al so be studi ed both i n  pl ace and i n  the l aboratory for thei r potentia l  to 
l i quefy under sei sm i c  cond i ti on s .  I f  ana lys is  i nd i cates that th i s  potential  exi sts , i t  can be 
corrected by normal den s i f i cation techni ques or al ternati vel y  support ing  foundations  on pi l es .  
A rel i abl e method wi l l  be chosen and fiel d testi ng wi l l  be performed to ensure that soi l l i que
faction  i s  not a probl em for structural foundat ions .  Foundati ons for structures on the s i te are 
be i ng des i gned i n  accordance with  recommendati ons for se i smi c r i sk  zone 3 .  

Potential  construction impacts o n  so i l  are ( l )  l oss  o f  soi l by covering  i t  w ith  dredged material 
and ( 2 )  e ros i on . 

As stated previous ly  ( Sect .  3 .  1 . 5 ) ,  on l y  8 ha ( 20 acre s )  of the s i te are covered by natural soi l s  
( Crevasse fi ne sand ) ; the remai nder of the s i te i s  covered by dredged materi al . The s i te wi l l  be 
covered by dredged materia l  that wi l l  be p l aced to bri ng the s i te up to the des i gn e l evation of 
71 m (233  ft) . Cover i ng ex i st ing  dredged materia l  wi l l  hal t  any so i l  devel opment  that had begun . 
I n  addi tion , the natural l y  occurri ng soi l wi l l  be l ost .  

T he  l oss  of Crevasse f i ne sand from u se  can be prevented by stockp i l i n g  before app ly ing  fi l l . 
The soi l cou l d  then be used as topsoi l  on open areas after construction . Erosion  of dredged fi l l  
materia l  can be min imi zed by establ i sh i ng vegetation as soon as the fi l l  i s  dry enough to ma i n 
tai n  pl ant i ngs .  

T he  c haracteri s t i cs of the dredged mater ia l , both that wh i ch i s  now on  s i te and  that wh i ch i s  
to  be  app l i ed as  fi l l ,  make i t  imposs i bl e to  determi ne the quanti ty of soi l that wi l l  be  eroded 
from the s i te duri ng  construct ion .  However, because the actual construction wi l l  take pl ace 
after the s i te i s  brought up  to grade el evati on , there wi l l  be only mi n i ma l  eros ion  of the 
present ons i te materi a l s .  Most materia l  l ost  to erosion  wi l l  be the dredged mater ia l  to be used 
as fi l l .  

The occurrence of a major fl ood prior to compl etion of the d i ke cou l d resul t i n  eros i on of what
ever quanti ty of fi l l  had al ready been appl i ed .  Th i s  eros ion  coul d requi re repl acement of l ost  
fi l l .  Mi nor soi l l oss by eros i on i s  unavo i dab l e ;  l osses wi l l  be  mi n imi zed by us i ng vegetati ve 
cover ,  ri prap , or paving  to protect the s i te .  
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4 . 1 . 5 . 2  Operational impacts 

Under normal cond i tions ,  no adverse impacts rel ated to geo l ogy and soi l s  are antici pated . Loca
tion  of the s i te i n  seismic r i s k  zone 3, where ground accel erati on of 0 . 2 g ( 20% of the gravi ta
ti onal force ) may resul t from earthquakes  wi th an approximate 50-year frequency , requi res pl ant 
des i gn to wi thstand such forces . Foundation preparation is expected to l i mi t settl ement to 
acceptabl e amounts ,  and den s i fi cation of the sand to about 80% maximum den s i ty wi l l  reduce the 
pos s i bi l i ty of l i quefaction .  The pre l imi nary foundation des i gn currently avai l abl e cal l s  for 
p l acement of  a l l structures on spread footings  w i th a mi n imum depth of 0 . 92 m ( 3 . 0  ft ) .  Founda
tions  a re bei ng des i gned to l oad the underlying  soi l s  to a maximum of 1 /3 of the so i l ' s  u l t imate 
bearing  capaci ty ( safety factor = 3) w ith  a 1 / 3  i ncrease for wind  or earthquake l oadi ng .  Safety 
factors for the concrete i n  the foundations  of 1 . 8 to 2 .  1 agai nst overturn i ng and 1 . 5 aga i nst  
foundati on upl i ft wi l l  be  used i n  des i gn .  Fi nal foundation  p l ans wi l l  be compl eted after add i 
ti onal testi ng i s  performed . 

The ul t imate resul t of s i te fai l u re caused by a sei smi c  event other than structura l  damage woul d 
be the pos s i b l e  rel ease of contami nants from coal storage, waste d i s posa l , and process  areas . 
The potentia l  s i nks for these contami nants · are Lake McKel l ar and the a l l uv ia l  aqu i fer .  Resul t ing  
impacts cannot be quanti fi ed but  cou l d  be  s i gn i fi cant.  

Waste and coal storage areas wi l l  be constructed wi th a syntheti c l i ner that has a l eachate 
drai nage system above i t  and an underdra i n  network beneath i t  ( Fi g .  4 . 5 ) . Soi l s  beneath these 
areas wi l l  be dens i fied pr ior  to constructi on to prevent di fferenti a l  settl ement ,  whi ch coul d 
cause formation of l ow- ly ing  pockets or cou l d  overstress the syntheti c membrane , cau s i n g  l eaks . 
Under normal operat i ng cond i tions , l eachates from the coal and waste wou l d seep l ateral ly  through 
a bed of sand over the syntheti c l i ner and woul d d i scharge to a sump area to be pumped i nto the 
wastewater treatment system . In the event of l i ner fai l ure ,  l eachates wou l d  be i n tercepted by 
the system of underdrai n p i pe s .  

I t  i s  improbabl e that a l l of the i n fi l trating fl u i ds wou l d  enter the underdrai n ;  however ,  thi s 
system provi des an early warn ing  of l eaks s ho u l d  they occur .  Resul ts of l eachate testi ng on the 
coal and ash i nd icate that of the areas for sol ids  to be stored on s i t e ,  the coal storage areas 
have a greater potentia l  for producing  hazardous l eachates than do the ash d i sposal areas . The 
potentia l  l eachabi l i ty of s l udges produced in the wastewater treatment area has not been quan
t if ied ;  these sol ids  wi l l  be stored in the l i ned and mon i tored short-term ash storage l andfi l l .  

Operational impacts on soi l s  are ( 1 )  a temporary h i atus i n  the devel opment of soi l  and ( 2 )  the 
depos i tion  of particu l ates i n  the so i l . 

Dri ft from the faci l i ty cool i ng tower wi l l  resu l t i n  the depos i t i on of sal ts on exposed soi l . 
The maximum depos i ti on of  0 . 01 l b/acre per day wi l l  occur 91 m ( 300 ft ) downwi nd of the cool i n g  
tower .  Th i s  deposi t ion wi l l  be a smal l quanti ty ,  whi ch ,  over the l i fe of the project , wi l l  have 
mi n imal impact on soi l s .  Under prevai l i ng wi nd condi t ions , cool i n g  tower dri ft wi l l  fal l on the 
p l ant s i te ,  much of whi ch wi l l  be occup i ed by waste storage areas or bui l di ngs . 

The maximum particulate depos it ion from the faci l i ty stacks wi l l  be 2 . 3  x 1 0'"5 l b/acre per day 
about 1 . 5 km ( 1  mi l e )  downwi nd of the s i te .  Impacts o f  this  depos i t i on are s i mi l ar to those o f  
cool i n g  tower deposi tion ; however, the geograph i c  l im i t  of impact i s  greater .  

4 . 1  . 6  Land use 

4 . 1 . 6 .  1 Construct ion impacts 

The effects of project construction on exi sting and proj ected s i te l and uses and on regi onal l and 
use and devel opment are di scussed here .  The project con s i sts of the e l evated p l ant s i te and 
access road , the barge unl oad ing  area , and offs i te uti l i ti es .  Uti l i ti es i nc l ude product gas , 
natura l  gas , water supp ly ,  sani tary sewer ,  wastewater pi pel i nes , and power and tel ephone l i nes . 

Construction act i v i ties  at the p l ant s i te ,  at the road bui l dup , at the barge u n l oadi ng area , and 
a l ong the p i pel i ne are not expected to resu l t i n  adverse impacts on e i ther exi st ing  or projected 
s i te l and uses . The on l y  l and use i n  these areas has been for di spos i ng dredge spo i l s  from the 
annual dredg i ng i n  Lake McKe l l ar ,  a l thoug h s i te devel opment wi l l  p recl ude th i s  use . No prime 
farml and exi sts on the s i te ( Sect. 3 .  1 . 6 ) . The projected use for the s i te ,  as determi ned by i ts 
zoning  c l ass if icati on ,  i s  for heavy i ndustry (M�3 ) . Construction of the p l ant on th i s  s i te wi l l  
be i n  accordance wi th  th i s  c l as s i fi cati on . 

Construction  of the product gas and water supply p i pe l i nes from the pl ant s i te to P resi dents 
I s l and i s  al so not expected to resul t i n  adverse impacts on exi sti ng or projected l and use for 
two reasons : 

1 .  One porti on of the p i pel i ne wi l l  be i nsta l l ed beneath Lake McKel l ar and w i l l not affect l and 
use .  
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2.  Most of the rema 1 n 1 ng secti ons of these pi pe l i nes north of the s i te wi l l  be l ocated on 
Pre s i dents I s l and in exi sting  r i ghts-of-way and under c i ty streets and wi l l  not cause a 
d i s turbance of other uses .  The wate r supply p i pe l i ne wi l l  connect w i th an exi st i ng  water 
mai n  and wi l l  be l ess  extens i ve than the product gas di stri buti on system . 

The water and natural gas p i pe l i nes to the Al l en Generati ng P l ant and the sani tary sewer p i pe l i ne 
to the Maxson Was tewater Treatment Faci l i ty wi l l  be i n  the access road right-of-way and wi l l  
cause no impact . Power and tel ephone l i nes from the v ici n i ty wi l l  al so be i n  the road ri ght-of
way and wi l l  cause no impacts . 

The was tewater p i pe l i ne wi l l  be through the undevel oped area wes t  of the p l ant s i te ,  and i ts 
construct ion w i l l  cause no i 11111ediate impact. Al though there are cu rrently no pl ans to deve l op 
th i s  a rea and the area i s  the fl oodpl a i n  between a northern extens i on of the exi sti ng l evee 
( south of the p l ant s i te )  and the Mi ss i ss i pp i  R i ver ,  bui l di ng over the p i pe l i ne wi l l  be precl uded 
by the pos s i bl e need for p i pel i ne servi c i ng  wh i l e  the p i pel i ne is i n  operat ion .  

4 . 1 . 6 . 2  Operational impacts 

Once constructed , the product gas , water su ppl y ,  natu ral gas , and wastewater p i pel i nes wi l l  
produce no adverse impacts on l and use .  Because the area i s  zoned for heavy i ndustry , n o  zon i ng 
changes are necessary .  Except for the construction  of the new Mi tchel l Road , no major regi onal 
l and use changes a re ant i c i pated . Potential  effects of a i r  pol l utants on agri cul ture are d i s 
cussed i n  Sect .  4 . 1 . 7 . 2 .  

4 . 1 . 7 Terrestrial  eco l ogy 

4 . 1 . 7 . 1  Constructi on impacts 

Vegetation 

Ons i te and offsi te construct ion acti v it ies  wi l l  di sturb 62 . 8  ha ( 1 55 acres ) ,  i ncl udi ng 42 . 8  ha 
( 1 05 . 8  acres)  of success i onal bottoml and forest ( of wh i ch 28 ha are wetl ands ) ,  16 ha ( 40 acres )  
of meadow, a nd  4 ha ( 9 . 9  acres ) of nonvegetated l and and  water area . T he  Corps of  Engi neers has 
d i scontinued the annual d i sposal of dredge spoi l s  on the s i te and is currently u s i ng  a d i sposal 
l agoon on the western end of the s i te pen i nsu l a  adjacent to the M i s s i ss i pp i  R i ve r .  The proposed 
use of the s i te may resu l t  in the use of other unknown areas for dredge- spoi l d i sposal . 

The l oss  and cl earing of fl oodp l a i n  and ri pari an forests i s  a s i gni fi cant national probl em . As 
much as 90% of the nati on ' s  ori g i na l  r i parian wetl ands may have a l ready been l os t ,  and current 
l osses of the rema i n i n g  areas approximate 6% per yea r. 2 6 Fl oodp l a i n  fores ts are h i g h ly  important 
i n  many ways , i ncl uding  the support of a l arge n umber of wi l dl i fe species  (many threatened and 
endangered speci es ) , s torage and s l ow re l ease of fl oodwaters , wate r qual i ty mai n tenance ( e . g . , 
sediment entrapment) , g roundwater recharge , and very h i gh product iv ity . 2 7 

The 42 . 8  ha ( 1 06 acres ) of successi onal bottoml and forest d i s tu rbed wou l d be about 30% of the 
s uccess i onal bottoml and forest w ith in  3 km of the s i te center. Th i s  f igure i ndi cates that a 
s i gn i f icant fracti on of the successi onal bottoml and forest i n  the 3-km-radi us reg i on occurs on 
the s i te .  I n  contrast, there are several mature bottoml and forests i n  the region , but none wi l l  
be affected by constructi on .  About 28 ha ( 70 acres )  of di sturbed l ow- to medi um-qual i ty wetl and 
( succes s i onal bottoml and forest ,  Sect . 3. 1 . 7 ) wi l l  be affected . The forested medi um- to h i gh
qual i ty wetl and (mature bottoml and forest )  on Pres i dents Is l and has  been avo i ded in  p i pe l i ne 
rout i ng ,  a l though the edge of th i s  forested wetl and al ong Lake McKel l ar mi ght be s l i ghtl y 
affected . The p i pe l i ne routes wou l d  revegetate and be mai ntai ned i n  an earl y stage of success i on 
as a meadow habi tat ( personal communi cati on , W. A. Beimborn , Energy Impact Associ ates , to W. W .  
Tol be rt , Oct.  1 2 ,  1 979) . I n  add it ion ,  part o f  the s i te i tsel f wou l d  be mai n tai ned as a meadow 
hab i tat .  The total construct i on area represents 2 . 2% of the area wi th i n  3 km of the s i te . 

Veh i c l e  exhaust  fumes and fug i t i ve dust ( Sect . 4 .  1 .  1 . 1 )  s hou l d have on l y  mi nor effects on adjo i n 
i ng vegetati on .  PenTianent roads wi l l  be paved, a n d  unpaved roadways wi l l  be spri n k l ed wi th water 
to control dust .  

Wi l d l i fe 

Wi l dl i fe i n  constructi on areas wi l l  be d i s pl aced to surrounding  habi tats or el imi nated . Popu l a
t ions of permanent  and s ummer res i dent wi l dl i fe species wi l l  be reduced at l east in proport ion to 
the amount of  thei r requ i red habi tat l ost .  Estimates of the reductions , based on habi tat l oss , 
are approximate because of a l ack of knowl edge of hab i tat requi rements and wi l dl i fe react ion to 
vari ous human di sturbance s .  The fol l owing  projected reducti ons may occur i n  the 3-km-radi us  area 
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because of  the proposed i ndustr ia l  use of the s i te and adj acent offs i te areas : cottonta i l ,  swamp 
rabb i t ,  whi teta i l  dee r ,  and g ray fox - 25% ; fox sq u i rre l , g ray squ i rre l , and opossum - 50% ; red 
fox and raccoon - 40% ;  and bobcat - 1 0% .  Other important species  whose popul ations wi l l  be 
affected i ncl ude the bobwhi te qua i l ,  wood duck , woodcock ,  wi l d  turkey , Mi ssi s s i pp i  k i te ,  marsh 
hawk , and sharp-s h i nned hawk. Subseq�ent to d i sturbance , spec ies  such a s  the meadowl ark , rob i n ,  
common grackl e ,  several sparrow species , and a few herpti l e  spec ies  (which  prefer open meadow 
hab i tat) m ight  i ncrease s l i ghtly i n  abundance on the s i te .  

Accordi ng to the Tennessee Heri tage Program personnel , the s i x- l i ned race runner ( Cnemidophorus 
sexZineatus sexZineatus)  requi res " spec ia l  management" i n  Tennessee . The race runner i s  rel a
t i ve ly  abundant ( 4 . 4  an imal s per hectare ) in  meadow and meadow- forest  edges on the s i te ,  
especi al l y  o n  open sandy dredge s po i l  h i l l s  with  sparse to dense herbaceous vegetati on . 
Restoration  of porti ons of the s i te to a poor-qual i ty grass l and i s  a p l anned miti gation measure 
that s ho u l d  benefi t the race runner. Dav id  Shupe ,  A-95 Revi ew Coord i nator for the Tennessee 
Heri tage Program , prov ided the fol l owi ng i n formation on the ecol ogi cal requ i rements of the race 
runner ,  which shou l d be cons i dered i n  such a habi tat management program ( l etter to W. W .  Tol bert , 
Oct .  24 ,  1 979) . The race runner requi res dry ,  wel l -drai ned areas wi th l oose and/or sandy soi l .  
Cover such a s  boards , rocks ,  vegetatio n ,  or  bu rrows i s  requ i red for s hel ter. Bask i n g  s i tes are 
al so a pr ime hab itat component .  Dr .  J i m  Jacobs , b io l og i st at Memp h i s  State Uni vers i ty ,  i s  con
duct ing  addi ti onal eco l og i ca l  research on th is  speci es at the s i te .  

U ncommon or rare species  i n  the s i te area that are associ ated primari l y  w ith bottoml and forests 
are the swamp rabbi t and the M i s s i s s i pp i  ki te .  Cu rrentl y ,  the fores t on the s i te appears to be 
l ow-qua l i ty habi tat for swamp rabbi ts , because of the l ack of understory cover caused by dredge 
spo i l  d i sposal . The Mi ss i ss i pp i  k i te does not nest on the s i te but nests i n  other forests i n  the 
a rea whi ch have l arger trees . The ons i te forest is potential  future nesti n g  habi tat , but the 
probabi l i ty of nest ing  at the s i te may be reduced because of the proxi mi ty of the Al l en Generati ng 
P l ant .  Cu rrent nesti ng popu l ations of the Mi s s i ss i ppi  k ite shou l d  not be s i gn if icantly affected , 
al though i ndustr i al use of the s i te wou l d  preempt any future use of the s i te by ki tes . 

Other uncommon or  rare speci es that breed i n  the area are the s i x- l i ned race runner and the bob
cat .  The race runner i s  not associ ated primari ly wi th fl oodp l a i n  habi tats . It i s  common on the 
s i te i n  we l l -dra i ned meadow hab i tat .  Bobcats have rare ly  been recorded i n  the s i te area and are 
not associ ated primari ly  wi th fl oodpl a i n  habi tats , al though they s how some preference for such 
hab i tats . 

Th reatened and endanger�d species  

No threatened or  endanqered p l ant species  on l i sts of the U . S .  Department of the I nter ior2 8 or 
the State of Tennessee� 9 were observed wi th i n  3 km of the s i te during  the s i te survey . The 
Tennessee He r i tage Program staff ran a computer check of She l by County ,  Tennessee , and reported 
no records of endangered , threatened , or spec ia l  management pl ant species  at the s i te .  The USFWS 
has rev i ewed the i nformation for the s i te and bel i eves that there are no threatened or endan gered 
species in the i mpact area of the project (Sect. 3. 1 . 7  and Appendi x B . 3 .  l ) .  

Other wi l dl i fe consi dered by the state of Tennessee as threatened ,  endangered ,  or i n  need of 
speci a l  management i nc l ude the swamp rabb i t ,  marsh hawk (wi nter res i dent ) , s ha rp-shi nned hawk 
(wi nter res i dent) , Mi s s i ss i ppi ki te ( summer res i dent) , and s i x- l i ned race runner ( see Tab l e  
3 . 1 1 ) .  The M i s s i s s i pp i  k i te wou l d  l ose 42 . 8  ha ( 1 05 . 7 acres )  of success ional bottoml and forest , 
which  i s  foraging  habi tat and potentia l  future nesting  hab i tat . The marsh and sharp-shi nned 
hawks wou l d  l ose w inter forag i ng habi tat and cou l d  thus experi ence minor  popu l ation decl i nes .  

Popu l ations of  the Mi s s i s s i pp i  k i te (Ictinia mississippiensis)  have decreased because of a l oss  of 
forest hab i tat . 2 9 Fred J .  Al sop,  Associ ate Professor of B i o l ogi cal Sci ences , East Tennessee 
State Un i vers i ty ( l etter to W .  A. Beimborn , Apri l 1 3 ,  1 979) stated that habi tat l oss through 
deforestation for agricul ture (e . g . , soybeans )  i n  the M i s s i ss i pp i  Ri ver fl oodp l a i n  seems to be 
the s i n gl e most important factor contri buti ng  to the decl i ne of th i s  spec ies ' popu l at ion i n  West 
Tennessee . Constructi on of the s i te faci l i ti e s  wi l l  remove an a rea of s uccessi onal bottoml and 
forest that i s  u sed for forag i n g  but not for nesti ng .  S u i tabl e foragi ng areas for the k i te 
appear to be much more extens i ve than are s u i tabl e nesti ng s i tes . Because no mature bottoml and 
forest (wh ich i s  requ i red for nest ing )  wi l l  be affected , i mpacts on current Mi s s i s s i pp i  k i te 
popu l ations shou l d  be mi nimi zed . 

4 . 1  . 7 . 2  Operational impacts 

Eco l og i ca l  and l and use impacts cou l d  res u l t  from parti cul ate and gaseous emi s s i on s ,  veh i cul ar  
traff i c ,  no ise ,  human presence , and producti on of waste products . Because the effects of 
veh i c u l a r  traffi c ,  no i se ,  production of waste products , and human presence wou l d  be mi nor , on ly  
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a i r  pol l uti on effects are addressed in th i s  sect ion .  The anal ys i s  focuses on i mpacts on vegeta
tion , because a i r  pol l utants i n  genera l have not been shown to have di rect effects on wi l d l i fe 
pop u l ati o n s ,  except i n  extremely h ig h  concentrations .  3 0  

The maximum expected concentrati ons of the  major ai r pol l utants ( S02 , NOx , parti cul ate s )  resu l ti ng 
from operati on of the proposed p l ant are roughly one- tenth of the exi sti ng concentrati ons at the 
s i te .  The ex i sting  concentrati ons cou l d al ready adversely affect extremel y  sens i ti ve p l ant 
spec i e s .  The smal l i ncrement from p l ant operation wou l d sl i ghtly i ncrease any ex i sting  l evel s of 
i mpacts . Any such i ncreases wou l d  be very d i ffi cu l t  to detect by mon i toring  and cou l d probably 
not be d i st ingu i shed from effects caused by air pol l ution from other i ndustri es in  the area . 
Appl i cabl e EPA a i r  qual i ty standards wi l l  not be v io l ated duri ng normal pl ant operation ( Sect . 
4 .  1 . 1 . 2 ) .  De tai l ed analyses and bac kground i nformati on are g i ven i n  Append i x  C . 6 .  

At the spec i fi c  l ocal i ty where pol l utant concentrations wi l l  be max imal  a s  determi ned b y  wi nd 
d i rection ( a bout 2 km northeast of the fac i l i ty ) , the normal operati on of the p l ant is  expected 
to i ncrease ambien t  g round- l evel concentrati ons of S02 by 85 µg/m3 for the 3-h max imum , 24 µg/m3 
for the 24-h maximum, and 2 µg/m 3 for the annual average ( Sect.  4 . 1 . 1 . 2 ) . These concentrati ons 
compare wi th current ambi ent S02 l evel s  of 523 , 2 1 4 ,  and 34 µg/m 3  and represent i ncreases i n  
these l evel s by 1 6 ,  1 1 ,  and 6 %  respecti ve l y  (Tabl e 3 .  l ) .  Duri ng the growi ng season (Apri l to 
September) , the maximum l evel s wou l d  be 45 µg/m3 for the 3-h max i mum and 1 3  µg/m3 for the 24-h 
max imum. For sens i tive p l ants , i t  has been projected that the 4-h S02 concentrati ons requi red to 
produce threshol d i nj ury are from 262 to 2620 µg/m 3 . 3 1 Therefore both the sho rt-term exi st ing  
amb i ent l evel s and  the resu l t i n g  ambien t  l evel duri n g  pl ant operati on cou l d  affect sen s i ti ve 
speci es .  Soybean , wh i ch i s  g rown i n  the area , i s  cons i dered a sensi t i ve spec i es . 3 1  Therefore 
soybeans grown on Presi dents I s l and i n  areas of maximum S02 concentrati ons cou l d  expe rience 
s l i ghtl y reduced productiv i ty .  Maximum S02 concentrati ons at other area s ,  i ncl uding other areas 
on Presi dents I s l and wi l l  be l ess ( Fi gs .  4 .  1 -4 . 3 ) ; any effects on soybeans wi l l  a l so be l ess . 

P l ants are several times l ess  sen s i t i ve to NOx than to S02 . 32 Norma l pl ant operat ion i s  expected 
to i ncrease the ambient annual  average NOx concentrati on of 30 µg/m3 (Tab l e  3 . 1 ) by a max i mum of 
2 µg/m3 ( Sect .  4.  l .  1 . 2 ) . Therefore there shou l d  be no s i gn i fi cant effects on p l ants from NOx 
emi s s i on s .  

T h e  pred i cted maximum concentrations o f  carbon monoxi de represent l ess than 1 %  o f  the a i r  qual i ty 
standard . Most hydrocarbons a re expected to be consumed by the control l ed combus tor and the 
p l ant fl are ;  therefore , the a i r  qual i ty standard of 1 60 µg/m3 shou l d  be easi ly  met during  normal 
operati on . Parti cul ates from coal handl i ng  and storage wi l l  settl e primari l y  wi th i n  1 00 m of the 
fac i l i ty ( Sect .  4. l . l  . 2 )  and shou l d  therefore have no s i gn i fi cant effects on vegetation surround
i ng the s i te .  Normal pl ant operation ( excl uding  coal handl i n g  and storage ) is expected to 
i ncrease the ambient annual  average particu l ate concentration  of 58 µg/m3 (Tab l e  3 . 1 ) by on l y  
0 . 2  µg/m3 ( Sect.  4 . 1 .  l . 2 ) . 

The formation  of seconda ry pol l utants such a s  peroxyacetyl n i trate ( PAN ) and the occurrence of 
acid ra i n  are regiona l , rather than s i te-spec i f i c ,  prob l ems . Opera ti on of the proposed p l ant 
wi l l  cau se a very sma l l i ncrement to these prob l ems .  

Operation of  the  cool i ng towers wi l l  resu l t  i n  depos it ion on vegetati on and  soi l s  of sma l l amounts 
of ch romi um , z i n c ,  and var iou s  sa l ts .  Cool i ng tower i nstal l ati ons at i ndustri es throughout the 
U n i ted States have not caused s i gni fi cant ecol ogi cal probl ems . Therefore operation of the 
rel ati vely smal l coo l i ng towers at the proposed s i te shoul d have no s i gn i fi cant impacts ( see 
Append i x  C . 6  for more deta i l ed analysi s ) . I n  addi t ion , smal l amounts of orga n i cs may be emi tted . 
However,  the i r  concentrati ons wou l d  be so smal l that no s i gn i fi cant effects on vegetati on shou l d  
occur .  

Th reatened and endangered speci es 

Operati on of the proposed fac i l i ty wou l d  not affect any Federal l y  protected p l ant spec i es . There 
shou l d  a l so be no s i gn i f i cant adverse effects on an imal s .  However ,  uncerta i nties  regard i n g  some 
fac i l i ty effl uents and the i r  l ong-term effects on the bi ota have been di scus sed above . 

4 . 1 . 8  Economi c ,  soc ia l , and cu l tura l  impacts 

In the fol l ow ing  analysi s of the economi c ,  soci al , and cu l tural i mpacts of the MLGW faci l i ty ,  
pr imary a ttention wi l l  b e  focused o n  the di rect i mpacts o f  the MLGW faci l i ty .  Currentl y ,  a 
suffi ci ent number of exi sting i ndustries have expressed i nterest i n  the MLGW i ndustri al  fuel gas 
to compl ete ly  uti l i ze the p l ant output.  However,  no fi rm corrnni tments have been made to actual l y  
purchase the product gas once the p l ant i s  operati onal . Therefore , the actual number o f  ex i st ing  
i ndustri es wh i c h  wi l l  buy the  product gas  cannot be  spec i fied . Shou l d  a s urpl us  a gas  exi st ,  
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MLGW offi c i a l s  estimate that w ith i n  5 years of construction of the fac i l i ty between 7 to 1 4  
sate l l i te i ndustr ies  that cou l d  uti l i ze the MLGW p roduct gas wi l l  move to the a rea . * The most 
l i ke l y  l ocation for the satel l i te fi rms wi l l  be e i ther the P i dgeon I ndustria l  Park or Ri vergate 
I ndustri a l  Park . Both of these a reas a re al ternat i ve s i tes for the MLGW fac i l i ty and are w ith i n  
f i ve mi l es of  the p roposed MLGW s i te .  The p resence of these sate l l i te i ndustries  wou l d  rep resent 
d i rect economic  i mpacts by the MLGW faci l i ty .  I n  turn , each addi ti ona l fac i l i ty wi l l  generate 
d i rect i mpacts that may i nteract w ith the i mpacts of the MLGW faci l i ty over seve ra l  years and 
res u l t in  cumu l ati ve i mpacts in  any of  the variety of i mpact areas d iscussed in  the document .  
The  magni tude o f  these i mpacts can  on ly  be  estimated . 

4 . 1  . 8 . l  Construction impac ts 

The construction phase of the MLGW fac i l i ty i s  schedu l ed to beg i n  w ith s i te bu i l du p ;  i t  wi l l  peak 
about 2 years l a ter. Constructi on wi l l  cease and operation wi l l  beg i n  about 3 . 5  yea rs a fter 
sta rt of  constructi on .  

Demography and l abor force i mpacts 

Construction l abor demand i s  the maj or factor affecti ng popu l ati on and l abor-force i mpacts . At 
th i s  time ,  the peak manpower requ i rement for constructi on of the MLGW fac i l i ty i s  estimated to be 
703 workers and an  a verage requ i rement 61 4 workers ( Tab l e  4 .  1 . 8-2 ) . 

G i ven that work-force req u i rements for cons truction proj ects are often underestimated , 3 3  a h i gh 
p robabi l i ty exi sts that the estimate of 703 workers i s  l ow .  I n  add i t i on , some satel l i te i ndus
tries  may be b u i l t  l ate in  the MLGW cons tructi on phase , creati ng further demands for construction 
l abor .  However,  nei ther the p redicted demand for constructi on l abor nor any anti c i pated expan
s i on in  demand is  anti c i pated to  exceed the avai l abl e l abor supp ly  in  the Memphi s SMSA . As  a 
consequence,  the prima ry l abor-fo rce i mpact ( i . e . , demand for constructi on l abor)  wi l l  be to 
ma i ntai n  empl oyment l evel s and to contri bute s l i ghtly  to a reducti on i n  unempl oyment i n  some 
trades d u r i ng the construct i on phase.  

Because the demand for l abor wi l l  be met for the most part from the l ocal l abor supply there wi l l  
be on ly  about 30 i n-mi g rants to the area.  These i nd i v i dua l s  prima ri ly  wi l l  fi l l  nonmanual jobs . 
C urrentl y ,  i t  i s  estimated that the MLGW fac i l i ty wi l l  generate 40 professi onal jobs . MLGW 
expects to fi l l  1 0  of these jobs l ocal l y ,  and 30 jobs wi l l  be fi l l ed by nonres idents who wi l l  
m i grate to the a rea . Based on U . S .  popu l ation stati stics  and TVA cons tructi on experience , 70  to 
75% o f  i n-mi grat ing workers wou l d  be marri ed w ith an average of 3 . 2  ch i l dren . The resu l ti ng tota l 
i n-mi g ration i s  cal cu l ated to be a pprox imately 90 peop l e .  Such an i n-mi g rati on has an i ns i gn i fi 
cant i mpact on exi sting  demog raph i c  trends.  Th i s  concl u s i on wou l d  hol d even i f  the i n -mi gration 
were substanti a l ly  l a rger because of  the estimation e rror on the combi ned i n -m igration  from the 
MLGW faci l i ty and some of  i ts satel l i te i ndustri es . On l y  i f  addi tional  and competi n g ,  l a rge 
constructi on p rojects were undertaken s imul taneously wi th the MLGW p l ant mi ght the above con
c l u s i ons be erroneou s .  No such p rojects a re currently p l anned in the area . 

Secondary empl oyment and economi c benefits 

Constructi on of the MLGW fac i l i ty wi l l  have a pos i ti ve effect on the l ocal and reg i onal  economy . 
I n  add i t i on to the primary p l ant- rel ated constructi on jobs that wi l l  create an esti mated dai l y  
empl oyment of  703 at peak a n d  6 1 4  a verage , i t  i s  estimated that approximately 5 7 0  secondary jobs 
w i l l  be s upported in the l ocal economy .  Th i s  f igure is based on an emp l oyment mul t i pl i e r  of l . 93 .  
These secondary jobs wi l l  not be newly created because the Memp h i s  economy has enough surp l us 
serv ice  capac i ty to a bsorb most of  the effects from the construction p roject .  I n comes , howeve r ,  
a n d  i ndustrial  output wi l l  i nc rease somewhat as a res u l t of  the cons tructi on . A n  estimated 
$50  mi l l ion  ( 1 978 dol l a rs )  i n  wages wi l l  be pa i d  to the construction l abor force over the con
structi on peri od . Apply i ng a mul ti p l i e r  of 1 . 83 ,  the effect of the wages shou l d  be to provide 
$9 1  , 5 00 , 000 of bus i ness to the Memph i s  SMSA economy .  Addi ti onal benefi ts wi l l  res u l t from the 
purchase of  materia l s and servi ces for pl ant constructi on . An esti mated $70 mi l l i on ( 35%  of the 
capi tal cost of the p l ant of $200 mi l l i o n )  wi l l  be spent l ocal l y .  These wi l l  b e  expendi tures  for 
materi a l s ,  fuel , and m i sce l l aneous i tems . 

Hous i ng 

The esti mated l ow n umber of i n-mi g rants to the area shou l d have no noti ceabl e i mpact on the 
hou s i ng markets i n  the i mpact area.  G i ven the avai l ab i l i ty of  hous i ng ,  no shortages wi l l  occu r  
( see Sect.  3 . 1 . 8 .  l ) .  Ne i ther shou l d the demand al te r  exi sti ng trends i n  bui l di n g  sta rts o r  
prices . 

* Based on ma rketi ng studies  p repared by MLGW and personal  commu n i cations w i th MLGW 
o ffi c i a l s .  
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Servi ces 

G i ven the vari ety of res i denti al c ho i ces  and the l ow number of predi cted i n -m i g rants to the area , 
i t  i s  not necessary to determi ne the l ocati ng patterns of i n-m i g rants to describe speci fi c  
servi ce i mpacts by j u ri sdi cti on .  However , res i denti al  choi ce pattern s are a ssumed to fol l ow 
exi sting  trends i n  popu l ation g rowth and hous ing  devel opment .  Growth areas , parti cu l arl y i n  
southeast Shel by County and Germantown , are l i ke l y  cho i ces  for the few i n -m i g rants . 

Impacts on spec i f i c  publ i c  servi ces wi l l  i n  most  i nstances not be noti ceab l e .  The estimated 
22 new school chi l dren can eas i l y  be absorbed in the school systems . Heal th care services are 
abundant,  and other services such as sewage di sposal have addi ti onal capac ity .  Impact o n  traffi c 
control , wh i c h  i s  to be provi ded by the Memph i s C i ty Pol i ce Departme n t ,  wi l l  probably  be noti ce
abl e .  Traffi c fl ows to and from the s i te may requ i re some control measures  on the s i ngl e access 
road ( M i tchel l Road )  to the primary s i te .  Not on l y  wi l l  a n  i ncrease i n  traffi c vol ume occur ,  
wh i ch wi l l  i nc l ude a cons i derabl e numbe r  of trucks , but al so portions of Mi tche l l Road �i l l  be  
under constructi on for part  of the  time . I ncreased traffi c control at M i tche l l Road School and 
Ford Road School may be  requi red .  

Construct i on acti v i ti es a l so wi l l  contri bute to the vol ume o f  dust and refuse i n  the envi ronment.  
The c i ty of Memphi s recogni zes that cons tructi on debri s and i mproper handl i n g  of sol i d  waste 
during  hau l i ng are maj or pol l uti ng factors and has al ready requested that meas ures be taken to 
reduce these i mpacts , Peter R .  Pett i t ,  Memp h i s  C i ty Beaut i fu l  Co1T111i s s i on , personal co1T111u n i cati on , 
Nov . 6 ,  1 980. The measure s  to be carried  out i nc l ude pl ac i n g  tarps on open-bed trucks , fen c i ng 
the construction area , transporting  d i rt,  wateri ng down exposed di rt areas , and prov i d i n g  ade
q uate refuse contai ners on s i te .  

Pr i vate service secti on w ith in  the Memph i s  SMSA shou l d  easi l y  absorb the i ncrease i n  demand 
wi thout new devel opment or h i r i ng .  

F i nance 

Th i s  section i denti f ies  the i mpacts of the proposed proj ect on publ i c  revenues and expendi tures . 
These i mpacts are cons i dered at two l evel s :  ( 1 )  i n  the broad context - how the faci l i ty and  
rel ated devel opments wi l l  a ffect a l l  governments and  ( 2 )  in  the  manpowe r v i ew - how the  project 
wi l l  a ffect l ocal and reg i onal gove rnment i mpacts where fi sca l i mpacts cou l d  be descri pti ve . 

Al most no d i rect tax payments wi l l  be made during  the construction  peri od . The MLGW D i v i s i on i s  
exempt from p roperty taxes on the  faci l i ty and  no i n- l i eu-of-tax payments wi l l  be made du r ing 
construction . Local capi tal expen di tures esti ma ted  at $70 mi l l i on may be subject to l ocal sal es 
taxes , but the tax is l i mi ted to the fi rst $500 of a purchase , and the revenue wou l d  be smal l . 
The ci ty of Memp h i s  has i ntroduced l eg i s l ati on to exempt the constructi on of the faci l i ty from 
any state or l ocal sa l es tax .  

The only d i rect tax that i s  appl i cabl e to the p l ant during con struction  i s  a 1 . 5% use tax ( 1 . 0% 
state ; 0 . 5% l ocal ) on equi pment upon i nstal l at ion . Al though i t  i s  not c l ear  what port i on of the 
est imated $200-mi l l i on capi tal cost wou l d  qual i fy for these taxes , the revenues woul d not exceed 
$ 3  mi l l i on i f  the tota l were taxabl e .  The maxi mum revenue  the c i ty o f  Memp h i s  coul d earn from 
th i s  use tax wou l d  be $1 m i l l ion ,  the current esti mate , howeve r ,  i s  $285 ,000 . 

Local construction wages of $50  mi l l i on annual l y  wou l d  produce total personal i ncome of $91 . 5  
mi l l i on through d i rect and mul t ip l i e r  effects . Thi s i n come , assumi ng a 50% l evel of consumption 
and sal es tax exempti ons ,  coul d be respons i bl e for sal es tax revenues . I n  She l by County ,  a 6% 
sal es  tax is  l ev i ed ;  1 . 5% rema i ns in  l ocal coffers and 4 . 5% is  sent to the state . Total l ocal 
revenues amount to $686 , 000 ; however , these are not necessari l y  new revenues . Because most 
workers w i l l a l ready res i de in the area ( i . e . ,  l i ttl e anti c i pate d  i n-mi g rati on ) and are assumed to 
have been previ ous l y  empl oyed , i n s i gn i fi cant i ncreases i n  personal p roperty tax revenues can be 
anti c i pated dur ing the constructi on phase. 

On l y  mi nor state- l evel  expen di tu res wi l l  be associ ated with the proposed p roject . 

Because of the sma l l n umber of res i dents re l ocati ng duri ng the construction  phase , the fi scal 
i mpact on l ocal serv i ces  wi l l  be m i n i ma l . The primary l ocal f i s cal  i mpacts during the construc
t i on phase wou l d  resu l t  from the cons tructi on of the new M i tche l l Road , caus i n g  an expense that 
w i l l  exceed $1 85 , 000 per yea r  ( assumi ng a capi ta l cost of $2 . 5  mi l l i on and 7% tax-free muni c i pal  
bonds repayabl e in  30 years ) .  The onl y di rect l ocal tax appl i cabl e duri ng the construct i on phase 
is the 0 . 5% use tax on l abor and i nsta l l at ion .  For  a $200 mi l l i on cap i tal  i n vestment ,  these 
revenues wi l l  amount to $285 , 000 annual l y .  As a resu l t ,  constructi on-phase fi scal i mpacts are 
l i ke l y  to be m i nor but pos i ti ve .  
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Transportation 

Duri ng the construction phase,  most l arge equ i pment components wi l l  be del i vered to the s i te by 
barge .  Other equi pment and suppl i e s  wi l l  be del i vered by truck or by ra i l .  These del i veries  are 
not anti c i pated to cause adverse i mpacts . 

Mos t of the construct i on workers wi l l  dri ve pri vate cars . P rimary access to the p l ant s i te i s  
a l ong Mi tchel l Road,  west o f  the i n tersecti on o f  Mi tche l l Road and Weaver Road . West o f  th i s 
i ntersect ion , M i tc hel l Road pas ses through  T .  0 .  Ful l er State Park. I n  1 979 , average dai l y  
traffi c between Horn La ke Road and Weaver Road o f  Mi tchel l Road was 5370 veh i c l es .  

At the pea k o f  construction approx i mate l y  600 new veh i c l es wi l l  be added to ex i st i ng tra ffi c .  
T h i s  estimate i s  based o n  the ass umpti on that there wi l l  b e  1 . 2 workers per car ( a  nati onal 
average)  and that there wi l l  be some del i very trqffi c .  These 600 veh i c l es wi l l  ma ke approxi 
mately 1 200 tri ps/day , and wi l l  i ncrease the traffi c l oad on Mi tchel l Road by 1 8% .  Thi s traffi c 
wi l l  be concentrated dur i ng the t ime periods 6 : 00 to 7 : 00 AM and 3 : 00 to 4 : 00 PM , 5 days a wee k .  
T h e  add i t i onal  traffi c generated by pl ant constructi on shou l d not serious l y  affect transportat i on 
i n  the v i c i n i ty o f  the s i te or i n  surrounding  res i dential  areas al ong the access route . Because 
the traffi c wi l l  occur during  the work week at ti mes when most peop l e  are not u s i n g  park fac i l i t ies , 
the effect i n  Fu l l er Park shou l d be mi n i mal . S i m i l arly traffi c from commuti ng  workers duri ng  the 
school year shou l d not p resent any i mpacts to the school areas or i ncreased ri s ks to students 
because the workers wi l l  be arri v i ng before school beg i n s  and returning  home after d i sm i ssal . 
Traffic  p robl ems caused by addi ti onal truc k traffic and road construction  may , however , occu r  and 
req u i re traff ic  control measures . The new Mi tche l l Road is schedu led  for compl eti on i n  1 984 and 
w i l l  p rov ide an  add i t ional  capac i ty of 20 , 000 veh i c l es per day , wh ich  wi l l  reduce the vol ume on 
o l d  Mi tchel l road by 3000 veh i c l es per day . 

4 . 1  . 8 . 2  Operati onal impacts 

Demography and l abor force 

Pl ant operati on wi l l  requ i re a permanent p l ant staff of 270 persons ,  wh i ch wi l l  i ncl ude cl erks , 
mai ntenance cra ftsmen , ma intenance apprenti ces , ma i n tenance l abo rers p l us add i ti onal supervi sory 
and profess i onal  staff . An addi ti onal 1 40 jobs wi l l  be contracted for mai ntenance and support 
servi ces representing  a total l abor force of 41 0 persons . Most of these jobs can be fi l l ed from 
the Memp h i s  SMSA l abor pool , but persons havi n g  certai n s k i l l s  necessary for p l ant operati on are 
not bel i eved to be avai l abl e i n  suffi ci ent n umbers i n  the Memphi s area . I ndi v i dual s hav i n g  these 
s k i l l s  wi l l  be recrui ted from outs i de the area . MLGW estimates that approxi mately  7 5  workers out 
of  the total demand for l abor wi l l  rel ocate to the area . T h i s  wi l l  create a total i n-mi grat i on 
of approximately 1 95 persons (wor kers and the i r  fami l i es ) . Such an i ncrease wi l l  1ot a l ter 
exi st ing  demograph i c  trends . 

I f  as prev ious ly  s ug gested , MLGW i s  successful  i n  attracti ng new i ndustri es to the Memph i s  area , 
these i ndustri es wi l l  p rovi de addi ti ona l permanent empl oyment opportuni ties  to those menti oned 
above . The n umber of  jobs created wi l l  depend on the nature of the fi rms that mi g rate , the i r  
s i z e ,  and the n umber o f  new faci l i ti e s .  One estimate produced for MLGW i s  that 400 new permanent 
jobs wi l l  be created between 1 985 and 1 990 as a res u l t  of the devel opment of 9 satel l i te i ndus
tries to the MLGW fac i l i ty . 3 4 Such estimates at th i s  time are specu l ati ve .  I n-mi gration from 
any potent ia l  s atel l i te i ndustr i es i n  add i t i on to that created by the MLGW faci l i ty ,  however ,  
shou l d  not a l ter exi sting demograph i c  trends i n  the area nor  create an  excess i ve demand on  the 
l ocal l abor poo l .  

Hous i ng 

Approxi mately  7 5  fami l i es wi l l  rel ocate to the Memp h i s  SMSA duri ng the operati on phase of the 
demonstrat i on p l ant.  Housi ng i n  the vari ous commu n i t i es surround ing  the fac i l i ty i ncl udi ng 
Memph i s  i s  more than adequate to meet th i s  demand. 

Econom i c  base 

The effect of p l ant operation on the l ocal and reg i onal economy shou l d  be strong ly  pos i t i ve .  The 
n umber of  primary j obs and contracted servi ce jobs for the pl ant , as stated prev ious l y ,  wi l l  be 
approximately  41 0 .  App lying  a mul t ip l ier  of 1 . 93 ,  383 secondary serv i ce jobs wi l l  be mai ntai ned . 
These wi l l  not be new jobs because the Memph i s  area has excess servi ce capaci ty and can absorb 
the new demand w i thout new h ires . 

An estimated $6 . 4  m i l l i on ( 1 978 dol l ars )  wi l l  be pai d  annual l y  i n  wages to the di rect ope ration 
staff . The contracted mai ntenance and servi ces staff wi l l  recei ve wages of $ 2 . 8  mi l l i on ( 1 9 78 
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dol l ars } annual l y  over the l i fe of  the pl ant.  Th i s  i nfl ux of  wages cou l d  u l timately  resu l t i n  
$ 1 6 . 8  mi l l i on ( 1 978 dol l ars )  o f  annual  i ncome to the Memph i s  and Shel by County economies . 

Whether  o r  not MLGW attracts new i ndustri es and creates l on�-term i ndustr i a l  growth i n  the 
Memp h i s  area wi l l  depend on future economic  cond i t i ons : ( l J  the s upply of natural gas and i ts 
pr ice ;  ( 2 )  the amount of compet it ion between exi sting  MLGW customers , other potent ia l  Memp h i s  
cus tomers , and new f i rms mi g rating  t o  the area ; ( 3 )  a n d  the market l ocational advantage of 
Memphi s re l ative to other SMSAs . 

It i s  not pos s i bl e to predict  the res u l t  of the i nteracti on of these factors at th i s  time . 

Servi ces 

G i ven the vari ety of res i denti al  choi ces and the l ow number of predi cted i n -mi g rants to the area , 
i t  i s  not necessary to determ i ne l ocati ng patterns for i n -mi grants to descri be speci fi c  serv i ce 
i mpacts by j u ri sd i ct ion .  Re s i denti al  choi ce patterns are assumed to fo l l ow exi sting  trends i n  
devel opment ( Se ct .  3 . 1  . 8 . 1 )  and many i n-migrants are assumed to choose to l i ve i n  the growth 
communit ies  ( e . g . , Germantown } surroundi ng Memph i s  or in southeastern Shel by County .  

Impacts o n  spec i f i c  servi ces wi l l  not b e  noti ceab l e .  Duri ng operati on of  the  demonstrati on 
p l ant , an estimated 56 addi tional  chi l dren of the MLGW fac i l i ty wi l l  attend Memph i s  SMSA school s .  
Because attendance a t  these schoo l s  i s  we l l  bel ow capacity ,  no adverse i mpacts are foreseen . 
S imi l ar ly ,  the proj ected operati on-phase i nc rease of 1 98 persons i s  not expected to i mpact 
adversely on the heal th care servi ces of the area .  Fi re and pol i ce a re al so not expected to  be  
adverse l y  i mpacted . Because of the reduced traffi c fol l owing  compl eti on of p l ant cons truct i on ,  
the addi ti onal concern for traffic  control wi l l  a l s o  be removed . Al though the Memp h i s  C i ty Fi re 
Department wi l l  have the addi t ional  respons i b i l i ty for protection of  the fac i l i ty ,  no new 
personne l , equi pment , or speci al i zed tra i n i ng acti v i t i es are ant i ci pated at th i s  time . The 
Memp h i s  F i re Department is l arge , has a h i gh f ire protection rati n g ,  and i s  trai ned and experi 
enced i n  the handl i ng of hazardous mater ia l  fi res , Kerry Koen , P l ann i ng Coordi nator, Memp h i s  F i re 
Department,  persona l commu n i cati on , January 20 , 1 981 . 

Because of the l arge number of peop l e  currently served by water and sewer systems i n  Shel by County 
and the l ow number of re l ocat ing  workers associ ated with  operati on of the p l a n t ,  no adverse 
effects are expected to resu l t . The p l ant sewage d i sposa l needs wi l l  be accommodated v i a  connec
t i on with  the nearby Maxson Wastewater Treatment Faci l i ty .  The MLGW pl ant i s  expected to account 
for 1 %  of the current l oad on the sewage treatment fac i l i ty and shou l d  be eas i l y accommodated . 

Operati on of the p l ant and the l ow l evel of rel ocation associ ated wi th i t  are not expected to 
resu l t i n  a dverse i mpacts to del i very of el ectr i c  power ,  natural gas , or tel ephone serv i ce .  The 
output of the p l ant - product gas - wi l l  provide an  ass u red s upply of energy to i n dustry and 
commerce and wi l l  a l l ow for future g rowth in these sectors . The exi sti n g  systems of e l ectr i c 
power and te l ephone service  have more than adequate capaci ty to serve these worke rs . 

The pri vate serv i ce sector s hou l d eas i l y  absorb any i ncrease i n  demand wi thout new devel opment or 
h i ri ng . 

Fi nance 

Operators wages are expected to prov i de $ 1 6 . 8  mi l l i on i n  annual i ncome through d i rect and mul ti 
p l i er effects . These wages wi l l  generate most of the annual tax revenues . 

The p l ant wi l l  be exempt from the same taxes duri ng operati on as i t  was duri ng construction . The 
on ly  s i gn i fi cant d i rect tax wi l l  be the use tax on new equi pment i nsta l l ed .  New l ocal res i dents 
are l i kely to be the maj or contri butors to l ocal tax revenues .  The fol l owi ng estimates of the 
operati on ' s  fi scal impact are based mostly on the nonresi dent estimate di scus sed earl i er and on 
the assumpti ons ( 1 ) that the total work force wi l l  be l ocated in the Memphi s and Shel by County 
area and ( 2 )  that the estimated project-rel ated $ 1 6 . 8  mi l l i on  annual i ncome wi l l  be spent i n  the 
l ocal area . 

As a resu l t , sal es taxes wi l l  produce $0 . 5  mi l l i on annual l y ,  assuming  that 50% of personal i ncome 
wi l l  be consumed on taxabl e  goods .  The state wi l l  recei ve $380 , 000.  P roperty taxes wi l l con
sti tute only a smal l part of the total l ocal revenues . Duri ng the operations  phase , the p l ant 
wi l l  pay a 1 . 5% gas sales tax to the state .  

I n  Memph i s , the major fi scal impacts duri ng the operations phase wi l l  conti nue from the prior  
construction  per i od .  The new fac i l i t i es wi l l  conti nue to produce some revenue s ,  al though l imi ted 
by the tax-exempt status of the MLGW uti l i ty.  As was stated earl i e r ,  few revenues are pai d  
d i rectly  to Memp h i s  because o f  the exemptions for sales  and property taxes . The revenues that 
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wi l l  be col l ected by Memphi s from use tax duri ng operation shou l d amount to approximate l y  $50 , 000 
per yea r .  

T h e  primary l ocal expendi ture wi l l  b e  the fi nanc i n g  o f  the new Mi tchel l Road,  wh i ch wi l l  be 
i n i t i ated i n  the construction phase , the yearly cost of wh i c h  i s  $ 1 85 , 000 .  During  the operations 
peri od , l ocal use and sa l es tax wi l l  produce $ 1 76 , 000 . Because the fu l l  annual cost of construc
t i ng Mi tchel l Road cannot be attri buted to the MLGW fac i l i ty ,  the fi scal bal ance remai ns favorab le  
during  the  demonstration operati ons phase .  

Based on h i stori ca l  persona l i ncome and tax revenue re l ationsh i ps ,  the $ 1 6 . 8  mi l l ion  estimated 
a nnual  i ncome cou l d  produce a tota l state and l ocal revenue of $ 1 . 7  mi l l ion , $660 , 000 of which  
wou l d  be rai sed in  Memphi s .  The d i fference between thi s potentia l  tax revenue and the  $ 1 76 ,000 
i denti f i ed above can be rel ated to the tax-exempt status of the uti l i ty and the short demonstra
t i on operati ons period .  

Transportation 

Dur ing operati on , p l ant transportation requ i rements wi l l  be confi ned primari l y  to water and 
h i ghways . Western Kentucky coal  for the gas i fier  wi l l  be del i vered week l y  by barge ( approximate ly  
fourteen 1 500-ton barges per wee k ) . The  barges wi l l  be  moored at  the barge unl oad ing  faci l i ty on 
the north shore of the turn i ng bas i n  that separates the p l ant s i te from the Al l en Generati ng 
Pl ant .  Ba rge del i very i s  not expected to res u l t  i n  adve rse effects on other transportation  i n  
the p l ant v i c i n i ty .  

Numbers o f  workers colTQllu t ing  to and from the pl ant s i te wi l l  decrease sharply i n  the operational  
per iod , compared w ith the construction period .  Veh i c l e  tri ps al ong the new and old Mi tchel l 
Roads wi l l  drop to 390 da i l y ,  down from the 1 200 veh i c l e  trips da i ly estimated duri ng construc
tion . Th i s  traffic wi l l  a l so be d i stri buted over a 24-h per iod because the p l ant wi l l  operate on 
three 8-h shi fts . Th i s  i nc rease in traffic wi l l  be approximately  7% over the 1 979 average dai ly  
traff ic  a l ong M i tchel l Road nearest the p l ant s i te ( 5370 veh i c l es per  day ) and  wi l l  not  pose a 
s i gn i fi cant i mpact .  Traffi c from satel l i te i ndustries l ocat i ng i n  the P i dgeon i ndustri al  park 
coul d i ncrease t h i s  estimate but not s i gni fi cantly affect transportati on . 

Truck traffi c to and from the s i te wi l l  be m i n i mal . Approximately  one truck per week  i s  esti 
mated to be req u i red to remove waste materi a l s .  Shou l d  offs i te d i sposal of nonhazardous sol i d  
wastes b e  necessary ,  t h i s  wou l d  requ i re about one 3-by-3 barge c l uster per month o r  about 1 5  
trucks per day . 

H i stori ca l , cul tural , and a rchaeo l ogical features 

No h i storic  or p rehi stor ic  re l i cs have been found on the s i te ;  therefore ,  operation of the pl ant 
is not anti ci pated to resu l t i n  adverse i mpacts (Appendix  B . 4 ) . 

S imi l ar ly ,  no s i gn i ficant v i sual  features are present on the p l ant s i te or i ts ilTQllediate env i ron s .  
The p l ant i n  i ts operational  form wi l l  bl end i n  wi th the i ndustri al  character o f  i ts surround i ngs 
and shou l d  not adversely a ffect the view from Ful l er State Park or other recreati onal areas . 
Water vapor p l umes from the coo l i ng tower wi l l  be v i s i bl e on certa i n  occa s i ons . The frequency of 
p l ume occurrence wi l l  be determi ned by preva i l i ng meteoro l ogi cal condi t ions .  Pl ume l ength i s  
predi cted to be  i n  the  range of  300 to  500 m ( 985 to  1 640 ft) and  shou l d not  resu l t  i n  a si gn i fi 
cant adverse vi sual  impact from offs i te vantage poi nts . 

4 . 2  ALTERNATIVE SITE NO . l - RIVERGATE , SHELBY COUNTY , TENNESSEE 

4 . 2 . l  Ai r gual i ty and noi se 

4 . 2 . l  . l  Construction i mpacts 

Construction at the Ri vergate s i te cou ld  requi re extensi ve earthmovi ng acti vi ties to provi de 
foundati on stabi l i ty and to el evate the s ite above the proj ect des ign  fl ood l e vel . These 
acti v it ies cou l d  resul t in l arge quantities of fugi ti ve dust bei n g  carri ed off s ite unl ess the 
affected area i s  kept mo ist or revegetated . Exhaust emi ss ions coul d be l a t·ger than those ca l cu
l ated in Sect. 4. 1 . 1 .  l and wou l d  resu l t  in sl i ght offs ite i ncreas� � .  

4 . 2 . l . 2  Operational i mpacts 

Routi ne emi ssi ons wou l d  be s imi l ar to those predicted i n  Sect .  4 . 1 . l . 2 , and the resu l tant concen 
trations woul d  be nearly equal . Synergi sti c effects of the pol l utants emi tted by the proposed 
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fac i l i ty and the De l ta ref inery and other i ndustr ia l  sources in the area are unknown and 
unquanti fiab l e .  Quanti f i abl e i mpacts cou l d  be cons i dered equal at the two s i tes . 

The i mpacts of pol l utants rel eased during  acc i dents cou l d be greater at the R i vergate s i te because 
of  the p roximi ty of  the De l ta ref i nery and the popul ated areas of  Memphi s .  These i mpacts are not 
currentl y quanti fiab l e ,  but the resu l ts of  an acci dent wou l d  be s i gn i fi cant at e i ther s i te .  

Offs i te noi se exposure duri ng construction and operation i s  dependent on the spec i f i c  l ocati ons 
of  noi se-produ c i ng equi pment.  Impacts at the Ri vergate s i te shoul d be comparabl e with those at 
the p roposed s i te ,  where l i ttl e or no offs i te no i se i mpact i s  anti ci pated . 

4 . 2 . 2  Hydrol ogy 

4 . 2 . 2 . 1  Construction i mpacts 

Surface water 

The pr imary hydro l og i c  i mpacts that woul d  occur wi th s i te deve l opment are an i ncrease i n  surface 
runoff to Lake McKe l l ar and a s l i ght reducti on of fl oodp l a i n  storage capaci ty for fl ood i n g  above 
the 7 1 -m ( 2 30-ft) e l evati on . Th i s  i mpact i s  expected to have l i tt l e  effect on the Lake McKe l l ar 
hydro l og i c  system ; however,  i mproper hand l i ng of i ncreased runoff cou l d res u l t  i n  add i t i onal  
eros i on of  the fi l l  emban kments . Protecti on of the s i te from fl ood i n g  by fl oods of the project
des i gn magni tude requi res constructi on of  a 1 -m-h i gh di ke at the s i te perimeter or a general s i te 
b u i l dup  of 1 m .  The  effect of thi s measure wou l d  be a s l i ght ,  but , approached rea l i stical l y ,  
unmeasurabl e reducti on i n  f l oodp l a i n  storage capaci ty .  

Groundwater 

Construction on the R i vergate s i te may requ i re conso l i dation of materi al i n  the ex i st ing  fi l l  or 
removal of  exi sti ng f i l l  and subsequent refi l l i n g  of the s i t e ,  and dewater ing  of parts of  the 
foundati ons may be requ i red .  Temporary l owering  of the water tab l e  and reduction of permeabi l i ty 
i n  near-surface sediments w i l l have a m i no r  l ocal effect on groundwater avai l abi l i ty .  I nfi l tra
t i on of  sp i l l ed fue l s  or chemi ca l s  during  construction acti v i ties  coul d resu l t  i n  deteri orati on 
of groundwater qual i ty i n  the al l u v i a l  aqu i fer.  Mi ti gati on of th i s  i mpact , shou l d  it occur , 
cou l d  req u i re dewateri ng of the contami nated area and treatment of effl uent water .  

4 . 2 . 2 . 2  Operational impacts 

Surface water 

Dur ing  operation of the fac i l i ty on the Ri vergate s i te ,  surface runoff wi l l  be i ncreased over 
that of  the u ndevel oped s i te .  Runoff from the p l ant area i s  routed through the wastewater treat
ment system , and hol di ng bas i ns wou l d  be provi ded to conta i n  runoff produced by a ten-year 24-h 
ra i n fal l .  Th i s  reta i ned water wou l d  be treated and gradua l l y  rel eased to e i ther the M i s s i s s i pp i  
Ri ve r  or Lake McKel l ar ,  m i n i mi zi ng i mmedi ate i mpacts o n  the surface wate r  hydrol og i c  system . 
Assum i ng that p l an t  des i gn and l ayout  wou l d  be the same on the R i vergate s i te as on the Al l en 
s i te ,  the operati ona l i mpacts on hydrol ogy wou l d  be mi nor at e i ther s i te .  

Groundwater 

The potenti al g roundwater i mpact of g reatest concern during  operation  of the faci l i ty i s  contami 
nati on of the Memph i s  water supply caused by fai l ure of l i ners beneath the coal storage or waste 
storage a reas . The poss i b l e  hydrol o g i c  connecti on between the al l uv ia l  aqui fer and the 500-ft 
sand has been d i scussed prev i ous ly .  The l ocat i on of the Ri vergate s i te at the mouth of Nonconnah 
Creek i n creases the poss i bi l i ty that contami nat i on of the a l l uv ia l  aqui fer cou l d  u l t imate l y  
a ffect t h e  qual i ty of the potable water supply .  H i gher water treatment costs i n  the future woul d  
resu l t  from aqui fer contami nati on . Mi ti gation of th i s  potenti a l  hazard depends on the l ong-term 
i ntegri ty of l i ners beneath coal and waste storage areas and on an effecti ve g roundwater moni 
tori ng system to detect l ea kage o f  contami nants . 

The p robabi l i ty of a l i ner fa i l ure cannot be quanti f ied .  I f  tox i c  substances contami nate the 
al l u v i al aqu i fer beneath the R i vergate s i te ,  the re i s  a g reater poss i b i l i ty that the dri nk i ng 
water aqu i fe r  wou l d  be contami nated than if  the faci l i ty were l ocated on the Al l en s i te .  
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4 . 2 . 3  Water qual i ty 

4 . 2 . 3 . l  Construction i mpacts 

Potentia l  i mpacts on surface water qual i ty from constructi on of the MLGW demonstration pl ant at 
the R i vergate s i te i ncl ude the effects of  dredgi ng for s i te bu i l dup , construction  of a wastewater 
d i scharge p i pe l i ne i nto the M i s s i s s i pp i  Ri ve r ,  s i te runoff i nto Lake McKel l ar and Nonconnah 
Creek , shore l i ne d i sturbance during  any addi t i onal s i te preparation , construction  of water supply 
and product gas d i stri bution p i pel i ne s ,  and construction of  dock faci l i t ies  in the barge cana l . 

The e ffects of construct i ng a buri ed wastewater d i scharge p i pe l i ne runn i ng southwest i nto the 
Mi ss i s s i pp i  Ri ver wou l d  be as descri bed in Sect .  4 . 1 . 3 .  l .  Other i mpacts l i sted above wou l d be 
qual i tati vely s imi l ar to impacts of construction at the Al l en s i te .  S i te preparation  requ i red a t  
the R i vergate s i te i s  uncerta i n .  A s  a resu l t ,  s i te runoff i mpacts and shorel i ne d i sturbance 
effects cou l d  be l ess  or g reater than at the Al l en s i te i f  removal of the exi st ing  fi l l  i s  
necessary .  However , a l though l ess  dredgi ng woul d be requ i red a t  the Ri vergate s i te than at the 
Al l en s i te ,  dred g i ng i n  Lake McKel l ar wou l d  have a more prol onged effect than an equ i va l ent 
effort in the Mi s s i s s i pp i  Ri ver because of the smal l er d i spers i ve capaci ty of  the l ake.  

4 . 2 . 3 . 2  Operati onal i mpacts 

It i s  assumed that i f  the MLGW faci l i ty were s i ted at the Ri vergate l ocati on , i ts wastewater 
wou l d  be d i scharged i n to the M i s s i s s i pp i  Ri ver .  I n  th i s  case , i mpacts from wastewater di scharge 
wi l l  be as di scus sed i n  Sect. 4 . l . 3 . 2 . Other operational i mpacts , qual i tati ve ly  s imi lar to those 
d i scussed i n  Sect.  4. l . 3 . 2 ,  cou l d  i ncl ude effects of runoff or l eachates from sol i d  wastes , barge 
traffi c and associ ated acti v i ti es (ma i ntenance dredg i n g ) , and coal  spi l l age . As i s  the case at 
the Al l en s i te ,  the water supply wou l d  be obtai ned from groundwater .  Therefore , no d i rect 
surface water qual i ty e ffects wou l d  resu l t .  

4 . 2 . 4  Aquat i c  ecol ogy 

4 . 2 . 4 . l  Construction i mpacts 

Ecol og ica l  i mpacts on the aquati c b iota are expected to be s im i l ar to those descri bed for the 
Al l en s i te i n  Sect.  4 . 1 . 4 .  l .  

4 . 2 . 4 . 2  Ope rati onal  i mpacts 

Ecol ogi cal i mpacts to the aquati c bi ota are expected to be s i m i l a r  to those descri bed for the 
Al l en s i te i n  Sect. 4. l . 4 . 2 .  

I t  i s  not expected that constructi on o r  operati on o f  the MLGW fac i l i ty a t  the Ri vergate s i te 
wou l d  have any adverse effects on aquati c spec ies des i gnated by Federal or State a uthori ties  as 
bei n g  endangere d ,  threatened , or otherwi se of concern (Sect.  3 . 2 . 4 ) . 

4 . 2 . 5  Geol ogy and so i l s  

4 . 2 . 5 .  l Construction impacts 

Geol ogy 

Constructi on i mpacts re l ated to geo l ogy i ncl ude ( l )  foundation fai l ure caused by d i fferent ia l  
settl ement and  ( 2 )  s e i sm i cal ly i nduced foundation fa i l ure . Poorly conso l i dated sedi ment l enses 
o r  compacti bl e  c l ays in the subsurface may pose a hazard of di fferent ia l  settl ement , w ith 
resu l tant damage to spread footi ng foundati ons .  P re l imi nary subsu rface i n formation  for the 
Ri vergate s i te i nd i cates that porti ons of  the fi l l  are uncompacti bl e s i l ty cl ay,  wh i ch wou l d  have 
to be excavated,  d i s posed o f ,  and rep l aced to provide a foundation capab l e  of  beari n g  the l oads 
ant i c i pated for the proposed project. 

So i l s  

So i l s  on the Ri vergate s i te cons i st o f  grave l l y  sand of recently dredged a l l uv ia l  fi l l . The fi l l  
was emp l a ced for the purpose o f  ra i s i n g  the area above fl ood e l evati on pr ior to i ndustrial 
devel opment.  No adverse soi l impact is anti ci pated as a resu l t  of  s i te devel opment .  
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The i mpact of fi l l  empl acement has a l ready occurred on the Ri vergate s i te ,  and previously exi st ing  
soi l s  are apparently buried beneath the  fi l l .  The  abi l i ty to  excavate and  stockpi l e  surfi c i al 
soi l s  on the A l l en s i te wi l l  l essen the impact on exi sti ng soi l s  of that s i te .  Construct ion 
i mpacts to obta i n  dredge/fi l l  material  from the M i s s i s s i pp i  Ri ver wi l l  be the same for both 
s i tes .  

4 . 2 . 5 . 2  Operational  i mpacts 

Geol ogy 

Geol ogy-rel ated operati onal  impacts concern the stabi l i ty of founaation  materi a l s  and the 
pos s i b l e  hydro l og i c  connection  between the a l l uvi a l  aqu i fer and the 500-ft sand aqui fer beneath 
Nonconnah Creek . The Ri vergate s i te is l ocated cl oser to the area i n  wh i ch th i s  hydro l ogi c 
connection i s  proposed than i s  the Al l en s i te .  T h i s  l ocation  i ncreases the possi bi l i ty that 
contami nation of the a l l uv ia l  aqu i fer cou l d  ul timately  resul t in contami nati on of the water 
supply for the c i ty of Memphi s .  Quanti fi cation of thi s hazard i s  not poss i b l e  because of the 
l ack  of data l ocati ng permeabl e zones in the Jackson c l ay and uncerta int ies as to the l i kel i hood 
of hazardous materia l s  be ing  l eached i n to the groundwater.  

The se i smi c hazard of the Ri vergate s i te is equ i va l ent to that of the A l l en s i te .  The s i te may 
be suscepti bl e to foundation fai l ure i n  the event of a serious earthquake . The probabi l i ty of a 
severe earthquake occurri ng during the operational l i fetime of the fac i l i ty i s  l ow ;  however ,  to 
mi n im ize the hazard to the p l ant,  a thorough foundation analysi s wou l d  be requi red .  

Soi l s  

Materi a l s  i n  the f i l l that form the s i te are permeabl e and have a l ow attenuating  capaci ty for 
i nfi l trati ng contami nants . Cond iti ons are favorabl e for mobi l i ty of i nfi l trating  contami nants i n  
the s i te soi l s . A g radual accumu l ation o f  po l l utants coul d occur i n  the fi l l  materi al and 
adversely affect the soi l s ;  howev�r , the potential for contami nati on of the a l l uvial  aqui fer 
appears to be a greater hazard . 

Potentia l  operational impacts on soi l s  wou l d  be essenti al ly  the same for both s i tes because both 
are underl a i n  by s imi l ar materi a l s .  

4 . 2 . 6  Land use 

4 . 2 . 6 . l  Construction  impacts 

Constructi on of the MLGW faci l i ty at the Ri vergate I ndustria l  Park wou l d  be cons i stent wi th 
exi sting and p l anned l and u se .  

The Ri vergate s i te has been fi l l ed to above the 1 00-year fl ood stage but bel ow the project des i gn 
fl ood stage and i s  zoned for heavy i ndustrial l and uses . Detai l ed l and  use impact analysi s has 
not been conducted , but the i mpacts s houl d general ly  be comparabl e  with impacts at the proposed 
s i te .  Because the Ri vergate s i te is in an i ndustrial park and s houl d be attracti ve to pri vate 
devel opment , use of thi s s i te by MLGW coul d resu l t  i n  the l oss of potenti al tax revenue . 

Constructi ng  the wastewater di scharge pipe l i ne at thi s s i te wou l d  requ i re d i sturbance al ong a 
l onger right-of-way than constructi n g  the wastewater d i scharge p i pel i ne at the p roposed s i te .  The 
prec i se ri g ht-of-way l ocation for the Ri vergate s i te has not been i denti fied . 

4 . 2 . 6 . 2  Operational  i mpacts 

The Ri vergate s i te has been fi l l ed to above the 1 00-year fl ood stage and i s  zoned for heavy 
i ndustr ia l  l and uses . Detai l ed l and use i mpact ana lys is  has not been conducted ,  but the i mpacts 
s houl d general l y  be comparabl e with  impacts at the proposed s i te .  Because the Ri vergate s i te i s  
i n  a n  i ndustri a l  park and s hou l d  be attractive to p ri vate devel opers , use o f  th i s  s i te by MLGW 
coul d resu l t  i n  the l oss of potentia l  tax revenue.  

4 . 2 . 7  Terrestrial eco l ogy 

4 . 2 . 7 . l  Constructi on impacts 

Effects on terrestri a l  ecol ogy wi l l  be very sma l l  at the Ri vergate s i te because of the sparse 
early successi onal vegetation of the s i te and because there are al ready p l ans for i ndustri al 
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devel opment of the area.  The s i x- l i ned race runner is probably as abundant on thi s s i te as i n  
the meadows o f  the proposed s i te .  Th i s  habi tat wi l l  be destroyed when the devel opment i s  com
p l eted .  No other rare , threatened, or endangered speci es shou l d  be affected.  

4 . 2 . 7 . 2  Operational  impacts 

Operati onal effects on l and at the Ri vergate s i te woul d be essenti a l l y  i dentical to those at the 
nearby proposed s i te because the emi ss ions and meteorol ogy woul d be the same . Effects on agr i 
cul tura l  a nd  natural systems woul d be  somewhat l ess because of t he  greater proxi mi ty of th i s  s i te 
to devel oped areas of Memphi s .  

4 . 2 . 8  Econom i c ,  soc i a l , and cul tura l  i mpacts 

4 . 2 . 8 . 1  Constructi on impacts 

Al though no detai l ed analys i s  has been done for the R i vergate s i te ,  the c l ose  proximi ty to the 
proposed s i te wou l d  resu l t  i n  essenti a l l y  i dentical  impacts very c l ose to the s i te .  

Construct ion at the  Ri vergate s i te wou l d  requi re the  devel opment of a better access road si nce 
the seri es of roads l eadi ng to the Ri vergate s ite has not yet been compl eted . An at-grade 
ra i l road crossi ng must be crossed to get to the s i te .  Because the Ri vergate s i te i s  potenti al l y  
attracti ve t o  pri vate i ndustry , poss i bl e  tax l oss cou l d  resul t i f  MLGW used thi s s i te .  

4 . 2 . 8 . 2  Operational impacts 

Impacts wou l d  be essenti a l ly  i denti cal to those for the proposed s i te except for pos s i b l e  d i s 
p l acement of pri vate tax-paying i ndustri al deve l o pment .  

4 . 3  ALTERNAT IVE S ITE NO .  2 - P IDGEON , SHELBY COUNTY , TENNESSEE 

Anal ysi s  of impacts at this  a l ternati ve s i te i nc l udes the analys i s , where appropriate , of two 
possi bl e l ocati ons for the barge faci l i ty ,  One l ocati on i s  adjacent to the M i s s i s s i pp i  R i ver  
to the  west of the  s i te ;  the  other i s  at the  Lake McKel l ar barge turn i ng bas i n .  

4 . 3 . 1  Ai r qual i ty and noi·se 

4 . 3 . 1  . 1  Constructi on impacts 

Construction at the P i dgeon s i te woul d requi re some earth-movi ng activi ty to bui l d  up the s i te .  
The fi l l  used for thi s acti v i ty woul d be dredge spoi l s ,  s imi l ar  to those p roposed a t  the Al l en 
s i te .  Quanti ties of  fug i t i ve dust cou l d  be carried off s i te unl ess the fi l l  i s  kept mo i s t  o r  
revegetated .  Impacts on air qual i ty resu l ti n g  from construction acti vi t ies wou l d  b e  simi l ar to 
those di scussed i n  Sect. 4 . 1 . 1 .  1 .  

4 . 3 . 1 . 2 Operati onal impacts 

Routi ne emi s s i ons wou l d  be simi l a r  to those p redicted i n  Sect. 4 .  1 .  1 . 2 ,  and resu l tant concentra
tions wou l d  be near ly  equal at both the Al l en and the P i dgeon s i tes . Locati ng the barge faci l i ty 
to the west of the s i te a l ong the Mi ss iss i ppi  River wou l d  resul t i n  greater fug i t i ve parti cu
l ate emi s s i ons  because a l onger coal conveyor wou l d  be requi red.  Locati ng the barge faci l i ty 
at the Lake McKe l l a r  barge turn i ng bas i n  wou l d  resu l t  i n  fug i t i ve emi ss ions s imi l ar to those 
expected at the proposed s i te. Synerg i st ic  effects of the pol l utants emi tted by the proposed 
faci l i ty l ocated on the Pi dgeon s i te ,  the Al l en Generating P l ant , and other nearby i ndustri a l  
sources are unknown and unquant i fi abl e .  Quant if iab le  cumul ati ve effects cou l d  b e  cons i dered 
approximately equal for the p roposed faci l i ty were i t  l ocated at e i ther the Al l en or the 
P i dgeon s i te .  

Offs i te noise  exposure during  constructi on and  operati on is  dependent on the speci fi c  l ocat ion of  
noi se-produci ng equi pment in  rel ation to  noi se-sens i ti ve areas . Si nce the  P i dgeon s i te is  
l ocated in  a n  area remote from resi dence and recreati onal areas , no ise  impacts at the P i dgeon 
s i te s hou l d  be comparabl e  w i th those at the proposed s i te , where l i ttl e or no offs i te noise  
impact is  antic i pated . 
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Constructi on i mpacts on the hydro l o g i c  system whi ch wou l d  be assoc i ated w ith devel opment of  the 
P i dgeon s i te are re l a ted to construction of  the barge terminal  and conveyor .  S i nce the p l ant 
a rea i s  wi th i n  a l eveed zone , no impacts are expected from s i te deve l opment .  

Options for l ocati ng the barge fac i l i ty i ncl ude p l ac i ng i t  west of  the s i te i n  the M i s s i ss i pp i  
R i ve r  and l ocat i ng it  a l ong the  barge turn i ng area in  Lake McKel l ar ,  north of  the  P i dgeon s i te .  
I f  l ocated i n  the r i ver , the dock ing  area wou l d  be practi cal l y  i n  the navi gati on c hannel and 
wou l d be subjected to strong current fl ows , especi al l y  during h i gh-fl ow stages . Any area dredged 
adjacent to the ri ver channel in the fl oodpl a i n  wi l l  be subject to rap i d  s i l tation and wi l l  
requ i re mai ntenance dredg i n g .  S i ti n g  the barge faci l i ty i n  Lake McKe l l ar i s  compl i cated because 
the south s hore of  the ex i sti ng turn i ng bas i n  west of  the Al l en Generati ng P l ant is be i n g  
reserved as a termi nal for other P i dgeon Park i ndustri e s .  A coal conveyor wou l d  b e  requi red to 
move coal from the barges to the p l ant from e i ther of the termi nal  s i tes . Hydro l o g i c  i mpacts 
re l ated to construction of  the conveyor are expected to be m i n imal . 

Groundwater 

Construction i mpacts on g roundwater are primari l y  re l ated to i nfi l tration of spi l l ed fue l s or 
chem i ca l s i nto the al l uv i a l  aqu i fer.  Sma l l sp i l l s  are l i ke ly  to be absorbed by surfi c i a l  soi l s .  
Shou l d  a l arge spi l l  occu r ,  i n fi l tration cou l d  al l ow contami nants to reach the a l l uv ia l  aqu i fer ,  
resu l ti ng i n  degradati on o f  water qual i ty i n  a l ocal  are a .  Handl i n g  fue l s and  chemi cal s i n  
control l ed areas where sp i l l s  can  be  p roperly hand l ed wi l l  m i n imi ze the potential  for groundwater 
contami nati o n .  

4 . 3 . 2 . 2  Operationa l  impacts 

Surface water 

Operati onal i mpacts rel ated to the devel opment of the Pi dgeon s i te are expected to be dependent 
upon how coal i s  recei ved at the fac i l i ty .  The operati on of  a termi nal  on the M i s s i s s i pp i  Ri ve r  
may compl i cate r i ver navigation for other vessel s .  Dock i ng faci l i t ies , i f  l ocated on the mai n  
stream o f  the r i ver , are l i ke l y  to requ i re a moderate l y  h i gh l evel o f  ma i n tenance . Locating  the 
coal conveyor on the fl oodp l a i n  i s  expected to have l i tt l e  i mpact on the hydro l o g i c  system . The 
conveyor wou l d have to be e l evated above fl ood stage to prevent fl ood damage . Locating  the barge 
termi nal i n  La ke McKe l l ar wou l d  pose fewer navi gational and mai ntenance probl ems ; however , a 
l onger and more compl i cated conveyor routi ng wou l d  be requ i re d ,  and the avai l abi l i ty of water
front on the south shore of the l ake i s  uncerta i n .  

Groundwater 

Operati onal i mpacts on g roundwater at the P i dgeon s i te wou l d  be s imi l ar to those projected for the 
Al l en and  R i vergate s i te s .  U nder normal operati ng condi t ion s ,  no impact i s  anti ci pate d .  I n fi l 
tration  o f  wastewater o r  l eachates deri ved from coal or sol i d  waste cou l d  resu l t  i n  l ocal deteri 
orati on of water qual i ty i n  the a l l uv ia l  aqui fer . 

Deteri oration of l i ners beneath coal and waste storage areas and p i p i n g  i n  the wastewater handl i ng 
system cou l d  a l l ow contami nants to i nfi l trate i nto the soi l .  The attenuati ng capac ity of s i te 
soi l s  has not been tested ; however,  the f ine texture of the surf i c i a l  soi l s  i s  favorab l e  for the 
physi cal attenuation of i nf i l trating  1 i qu i d s .  

Shou l d  groundwater contami nati on occur o n  the Pi dgeon s i te ,  a contami nant pl ume woul d form beneath 
the s i te .  I t  i s  assumed that the p l ume wou l d  mi grate toward the south o r  southwest because of  the 
hydro l og i c  i nteraction  between the a l l uv i um and the ri ver . 

4 . 3 . 3 Water qual i ty 

4 . 3 . 3 . l  Constructi on impacts 

Impacts of constructing the MLGW p l ant at the P i dgeon s i te wou l d ari se from the fol l owing : 
( 1 )  d redg ing  for s i te d i k i ng o r  bui l dup , ( 2 )  di scharge of dredge decant fl u i ds , ( 3 ) construct i n g  
the barge dock ( e i ther on the M i ss i ss i pp i  Ri ver or adjacent t o  t h e  TVA Al l en Steam Generat i n g  
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P l ant) , and (4) dredgi ng and l ayi ng the product gas pi pe l i ne across Lake McKel l ar .  Impacts o f  
constructing the barge dock i n  the turn i ng bas i n  and the construction o f  the p i pe l i ne wou l d  be 
very s imi l a r  to those projected for the proposed s i te ( Sect.  4 . 1  . 3 . 1 ) .  

Deve l op i n g  the P i dgeon s i te for the MLGW p l ant wou l d  requ i re ei ther constructi ng a secondary d i ke 
surroundi ng the s i te w ith in  the l evee or bui l di ng up the s i te el evation to a l evel above the 
1 00-year fl ood stage. These operations wou l d  requ i re fi l l  materi al , which  wou l d  presumably be 
obta i ned from dredg ing  i n  the M i s s i s s i pp i  Ri ver , as i s  p l anned for the Al l en s i te .  The i mpacts 
of  dredg i ng wou l d  resembl e the i mpacts for the proposed s i te ( Sect . 4 . 1  . 3 ) , and the magn i tude 
wou l d  depend on the amount of  dredgi ng necessary .  Dredgi n g  only the amount of fi l l  needed for 
d i k i ng wou l d  cause substanti al l y  l ess  impact than dredg i n g  fi l l  for the enti re s i te .  Decant 
fl u i ds from the f i l l  operation wou l d  probably  be d i scharged to the M i s s i ss i pp i  Ri ve r .  The resu l ts 
o f  e l utri ate testi ng suggest that the concentration of ammonia  n i trogen mi gh t  be el evated i n  th i s  
d i scharg e ,  but,  due to the d i l ut ion capaci ty o f  the Mi s s i s s i pp i  Ri ver ,  no s i gn i fi cant i mpact on 
water qual i ty wou l d  be expected . 

Construction of the barge dock on the Mi ss i ss i pp i  Ri ver wou l d cause on l y  minor i mpacts , such as 
temporary i ncreases i n  turb i d i ty and the concentrati on of  oxygen-demanding  s ubstances such as 
ammoni a .  

4 . 3 . 3 . 2  Operational  impacts 

Water qual i ty impacts from operati ng the MLGW faci l i ty at the P i dgeon s i te wou l d  resu l t primari l y  
from wastewater d i scharge . The i mpacts wou l d  be very s im i l ar to those for the proposed s i te 
( Sect .  4 . 1 . 3 . 2 ) , w i th the added compl i cation that d i scharge wou l d occu r downstream from the 
combi ned d i scharge of  the Al l en Generati ng P l ant and the Maxson Wastewater Treatment Faci l i ty .  
As noted i n  Sect.  3 . 3 . 3 ,  the wate r qual i ty adjacent to the P i dgeon s i te i s  not ful l y  characteri zed 
and i s  p robably somewhat vari abl e .  Under most fl ow reg i me s ,  the water qual i ty wou l d  probab l y  
b e  i nd i st ingu i shabl e from that of  water upstream from the Maxson Was tewater Treatment Fac i l i ty 
d i scharge (Tabl e 3 . 6 ) . The MLGW e ffl uent wou l d be rap i d l y  d i l uted to amb i ent concentrat i ons , 
and the on ly  i mpacts to water qual i ty woul d be the sma l l i ncremental l oadi ngs of those con
sti tuents for which ambi ent concentrati ons exceed the recommended l evel s .  Under condi ti ons of 
very l ow ri ver f l ow and/or unusual l y  heavy l oadi ng from the Maxson Wastewate r Treatment Fac i l i ty ,  
water qual i ty a t  the poi nt of  MLGW di scharge mi ght b e  detectably  degraded by the Maxson Waste
water Treatment Fac i l i ty di scharge. The Maxson Wastewater Treatment Faci l i ty d ischarge might  
cause  a decrease in  d i ssol ved oxygen and  e l evated concentrations of  numerous heavy metal s ,  
trace e l ements , or organ i c  compound s .  Thus , the MLGW d i scharge , as  an i ncremental source of  
contami nants , cou l d  be consi dered to have a greater impact at the  Pi dgeon s i te because of  i ts 
poorer water qual i ty .  However ,  the quanti ty of the MLGW d i scharge i s ,  comparati ve l y ,  very 
smal l and on ly  very m i nor degradation  of water qual i ty ,  i f  any ,  cou l d be attri buted to the 
d i scharge. 

4 . 3 . 4  Aquati c eco l ogy 

4 . 3 . 4 . l  Constructi on i mpacts 

The dredg i ng of the f i l l  materia l  for the P i dgeon s i te wi l l  cause temporary defaunati-0n of the 
dredge area . The l ocation and s i ze of the dredged area are unknown , but the dredged area i s  
assumed to be cl ose to the p l ant s i te .  Because of  the poor condi ti ons for benth i c  �rgani sms i n  
th i s  a rea , the l oss  of  benthos i s  expected t o  b e  of  mi nor s i gn i fi cance . F i s h  are l i ke ly  to avo i d  
the d redge area , whi l e  the water qual i ty impacts of  dredgi ng (especi a l l y  a decrease i n  d i ssol ved 
oxygen )  may produce very l ocal eco l og i ca l  effects . Constructi on of a barge dock al ong the 
Mi ss i ss i pp i  R i ve r  wi l l  a l so modi fy ben th i c  habi tat and have minor i mpacts on water qual i ty .  As 
noted i n  Sect.  4 . 1  . 4 .  l ,  the construct i on of the product gas pi pe l i ne wi l l  di sturb on l y  0 . 04% of  
the  a rea of  La ke McKe l l ar ,  cau s i n g  i ns i gni fi cant impacts on aquati c corrrnu n i t i es . 

I f  the barge dock were l ocated i n  the turn i n g  bas i n  near the Al l en p l ant , dredgi ng and other 
construction  wou l d  cause adverse i mpacts to the aquat i c  commun it ies  ( see Sect .  4 . 1  . 4 . 1  ) .  The 
sedi ment qual i ty of  thi s area has not been characte ri zed , and the d i ssol ved consti tuents that 
mi ght be rel eased d uri ng dredg i ng are unknown . The q uanti ty of water ava i l abl e for di l uti on i n  
the turn i ng bas i n  i s  re l ative ly  smal l ,  and the mi x ing  i n  Lake McKel l a r i s  somewhat s l u gg i s h .  The 
re l ease of  oxygen-demanding substances , heavy metal s ,  and pos s i b ly  toxi c  substances adsorbed to 
sedi ments cou l d  cause acute or ch ron i c  stress to organi sms i n  or near the turn i n g  bas i n .  Char
acteri zati on of the sediments in the dredge area wou l d  be necessary to determ i ne the magn i tude of 
these impacts . 
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4 . 3 . 4 . 2  Operati onal i mpacts 

The i mpacts on the aquati c  b i ota from the operation  of the MLGW fac i l i ty at the P i dgeon s i te 
woul d resu l t primari ly  from the wastewater d i scharge . The i mpacts wou l d  be s i mi l ar to those for 
the proposed s i te ( Sect. 4 . 1 . 4 . 2 ) w i th the added compl i cation of pos s i bl e i n te raction between the 
m i x i ng zone of the proposed faci l i ty and the mi x i ng zone created by the comb i ned d i scharge of the 
Al l en Generati ng Pl ant and the Maxson Wastewater Treatment Fac i l i ty ( Sect . 4 . 3 . 3 . 2 ) . Chroni c  
exposu re to concentrations of chemi cal s exceedi n g  the amb i ent l evel s may adverse l y  affect aquat ic  
organi sms . However , because the d imens i ons of the mi x i n g  zone (even if  under worst-case condi tions 
it extends i nto the Al l en-Maxson m i x i ng zone ) are projected to be re l at i ve l y  sma l l ,  it is  ant i c 
i pated that t h e  MLGW d i scharge wi l l  have o n l y  a l ocal i zed impact . 

4 . 3 . 5  Geo l ogy and soi l s  

4 . 3 . 5 . 1  Construction  impacts 

The Pi dgeon s i te i s  l ocated on a l l uvium s imi l ar to that occurri ng on the other s i tes under con 
s i derati on . No subsurface i nvesti gati ons have been performed on the s i te to i ndi cate what type 
of foundati on pretreatment i s  requi red.  The potent i a l  for foundation probl ems on the P i dgeon 
s i te cannot be eval uated because no f i e l d  i n vesti gations have been perfonned . S i te devel opment 
wou l d  requi re foundation i nvesti gat i on and an eval uati on of poss i b l e  constructi on methods . 

During  construction , s i te soi l s  wou l d  be a ffected by compacti on and grad i n g ,  and possi b ly  some 
areas wou l d  be covered by f i l l  or add i t i onal  d i k i n g .  The erosion potent ia l  is l ow on the s i te 
except where d i kes or embankments are l eft unprotected . Construction on the s i te woul d affect 
approximately 49 ha ( 1 20 acres ) of pr ime farml and so i l s ,  wh i c h  are currently used for soybean 
production . The degree of i mpact on s i te soi l s  depends on whether fi l l  i s  empl aced to rai se the 
s i te above f l ood e l evation , add i t i onal  di k i ng is constructed around the s i te per imete r ,  or soi l s  
are dens i f i ed and the faci l i ty i s  constructed at the exi sti ng grade el evation . Engi neeri ng 
design for deve l o pment of the P idgeon s i te is  not avai l abl e .  

4 . 3 . 5 . 2  Operati onal  i mpacts 

S ign i ficant i mpacts rel ated to geol ogy and soi l s  wh i c h  are of concern during  operati on of the 
fac i l i ty i nc l ude the poss i bi l i ty of foundati on settl ement ,  wh ich  cou l d  affect pl ant operat i on , 
and the removal of agricul tural l and from producti on . The P i dgeon s i te ,  l i ke the Al l en and 
Ri vergate s i te s ,  l i es in an a rea of moderate l y  h i gh seismic ri s k  and is underl a i n  by poorly 
conso l i dated r i ver sedi men t .  Geotechni cal i nvesti gati on coupl ed w ith  foundati on pretreatment and 
des i gn wou l d  be requi red to mi n i mi ze the potenti a l  for future foundati on probl ems . 

Removing  agri cul tural l and from producti on woul d be an unavoidabl e i mpact of devel op i n g  the 
P i dgeon s i te .  

4 . 3 . 6  Land use 

4 . 3 . 6 . l  Constructi on i mpacts 

Constructi on of the MLGW faci l i ty at the P i dgeon s i te wou l d  resu l t i n  the removal of approximate l y  
49 ha ( 1 20 acre s )  from agricul tural producti on ( soybeans ) ,  the di sturbance of several  addit i onal 
acres of bottoml and forest  by barge coal del i very and coal transport fac i l i ties , and potenti al l y  
s l i ght  soybean crop reducti on from atmospheric emi ss i ons . 

The P i dgeon s i te i s  zoned for heavy i ndustri al  l and use . Because the Pi dgeon s i te i s  i n  an 
i ndustrial park and coul d be a ttracti ve to pri vate devel opers , use of thi s  s i te by MLGW coul d 
resu l t i n  the l oss  of potentia l  tax revenue . 

4 . 3 . 6 . 2  Operati onal  i mpacts 

Operati onal  effects on l and use at the P i dgeon s i te shou l d  be essenti al l y  i denti cal to those at 
t he n earby p roposed s i te .  Locat ing  the barge fac i l i ty i n  Lake McKe l l ar wou l d requi re a l ong 
coal  conveyor v i s i b l e  from the Mi s s i s s i ppi R i ve r  and adjacent wetl ands and forests . Thi s wou l d 
be an undes i rabl e v i sual featu re . 
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Because the exi sting  soybean fiel ds on th i s  s i te are not i mportant habi tat for nati ve vegetation 
and wi l dl i fe ,  construction wou l d  have l i ttl e impact on the b i ota . However ,  the l and at th i s  s i te 
i s  very p roducti ve and ,  i n  the absence of i ntense agri cu l ture, cou l d p rovi de exce l l ent wi l dl i fe 
h ab i tat .  

Cons tructi on of a coa l  conveyor wou l d  affect e i ther the  fl oodp l a i n  forest  j ust west  of th i s  s i te 
o r  primari l y  soybean fiel d and meadow to the north , depending  on whe re the barge fac i l i ty i s  
l ocate d .  I f  the barge fac i l i ty i s  l ocated al ong the M i s s i s s i ppi  Ri ve r  west  of the s i te ,  about 
20 ha (50 acres )  of fl oodpl a i n  forest  wou l d  requi re c l ea ri ng for a barge s l i p ,  s i nce the U . S .  
Army Corps o f  Engi neers wi l l  not permit  construction o f  a barge fac i l i ty i n  the M i ss i ss i pp i  
R i ve r  Channe l . The  d i s tu rbance cou l d have adverse i mpacts on any  M i ss i s s i pp i  k i tes nesti ng in  
t h i s  forest,  dependi ng on how sens i ti ve the  ki te i s  to  nearby di sturbance or deve l opment. 
Impacts on other wi l dl i fe wou l d  p robably  not be as s i gn i ficant , because other wi l dl i fe species  
a re more a bundant and on ly  a sma l l area of the i r  hab i tat wou l d  be affecte d .  Constructi on of a 
coal conveyor to the north woul d have s i gn i fi cant ly  l ess  i mpact on the terrestrial  b i ota . 
Impacts of constructing a barge faci l i ty on Lake McKel l ar wou l d  be the same as those for con
struct ing  i t  at the proposed s i te ( Sect. 4 .  1 . 7 .  1 ) .  

4 . 3 . 7 . 2  Operational  i mpacts 

Operational  effects at the P i dgeon s i te wou l d  be very s im i l ar to those at the nearby proposed 
s i te because the meteorol ogy and vegetation at the two s i tes a re very s imi l ar .  Operation of a 
coal conveyor through the fl oodpl a i n  forest  west of the s i te and the p roxi mi_ty of the coal con
vers i on faci l i ty to t h i s  forest mi ght p revent M i s s i ss i ppi  k i tes  from nest ing  nearby . 

4 . 3 . 8  Economi c ,  soc i a l , and cu l tu ra l  i mpacts 

4 . 3 . 8 . l  Construction  impacts 

Becau se of the proximity of the P i dgeon s i te to the proposed s i te and because both s i tes wou l d  
use the same access road ,  the i mpacts shou l d  be essenti a l l y  i dentical  for both s i tes except for 
d i fferences very c l ose to the s i te .  Potenti al l y ,  the Pi dgeon s i te wou l d have greater v i sual 
i mpact on the Chuca l i ssa I nd ian V i l l age.  Al so , because the P i dgeon s i te i s  potenti a l l y  attrac
t i ve to pri vate i ndus try , poss i b l e  tax l oss cou l d  resul t if MLGW used th i s  s i te .  

4 . 3 . 8 . 2  Operational  impacts 

Impacts wou l d  be essentia l l y  i dentical  to those at the p roposed s i te except for a potent i al l y  
i ncreased v i sual i mpact o n  the Chucal i ssa Indian  V i l l age a n d  a pos s i b l e  d i spl acement of pri vate 
tax-pay i n g  i ndustrial  devel opment .  

4 .4  OCCUPATIONAL AND PUBLIC  HEALTH 

MLGW p repared and submi tted to DOE several documents that emphas i ze MLGWs coITTTii tment to a safe 
pl ant. 3 5- 3 7 These documents state the p rocedures that wi l l  be fol l owed during Phase I I  ( con
struction )  and Phase I I I  (operati on ) on worker hea l th ,  safety , and i ndustrial  hyg iene .  The 
documents a l so d i scuss potent ia l  hea l th i ssues rel ated to occupati onal  exposure and to pos s i b l e  
publ i c  exposure from the k i nds of  compounds to b e  formed i n  the I FGDP . 

I denti f ied c hemi cal s of concern i n  the I FGDP i nc l ude various  metal l i c and nonmetal l i c trace 
e l ements ( e . g . ,  As , Hg , Ni , C r ,  P b ,  Cd , Se ) , PAHs , and other o rgani cs l i ke aromati c ami nes , 
pheno l s ,  cresol s ,  and gaseous compounds conta i n i ng n i trogen , su l fu r ,  and oth0r coal - bound el e
ments . Some of these c hami cal species may vary wi th a change i n  the coal teedstock .  l he U-gas 
process is advantageous because i ts h i gh temperature of  operation [ i . e . , 1 024°C ( 1 875°F ) ] l eads 
to very l ow or zero p roduction of many potentia l l y  hazardous materi a l s ,  i nc l udi ng organ i c  speci es  
such a s  ta rs , o i l s , and PAHs . The I FGDP p roduces no  organi c  base l i q u i d  p rocess streams . 

The mater ia l s of spec i a l  concern are gene ral l y  p resent i n  the I FGDP p rocess streams at only m i nor 
o r  trace concentrations ( see Tab le  4 . 1 0  for rep resentati ve data from a U-gas p i l ot pl ant ) . 
Al though many c hemi cal spec ies  can be l i sted as havi ng been detected i n  coal -conversi on process 
streams , the quanti ties  of these various compounds actua l l y  present , the magni tudes of thei r 
toxi c i ties , and the i r  exposure pathways determi ne the s i gn i fi cance of heal th i mpacts . 
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The major species  p resen t are gases such as hydrogen , carbon monox i de ,  carbon dioxide , methane , 
and oxygen . The handl i n g  of these spec ies  a l so poses heal th and safety concerns ,  wh i c h  must  be 
i ncorporated i nto p l ant des i gn cons i derations , but techni ques for the safe handl i n g  of such 
gases a re a l ready in use by i ndustry .  

T h e  prel i mi nary a n d  final  safety analys i s  reports that wi l l  b e  prepared by MLGW wi l l  conti nue to 
make a thorough i dent i f i cation  and eval uati on of both heal th and safety haza rds i n  the pl ant . 
These documents w i l l  a l so descri be i n  deta i l  m it i gation meas ures for control l i ng and mi n imi z i n g  
the h azards . 

The I FGDP i s  be i ng des i gned i n  stri ct accordance w i th appl i cab l e  codes and regul ations cover ing  
material  sel ection , component spec i fi cati o n ,  equi pment performance , and  worker and  publ i c  safety 
as we l l  as envi ronmenta l  i mpact .  Worker exposu re cri teria  speci fi ed by OSHA and  N I OSH for 
mate r i al s of concern found i n  the p l ant wi l l  be met by the des i gn .  

Hea l th effects rel ated to many o f  the chemi cal s found i n  the I FGDP have been stud i ed . Some 
cri ter ia  for worker exposure have a l so been deve l oped . 3 e -4 0  These are bei ng used by MLGW as a 
g u i de i n  deta i l ed des i gn and i n  the devel opment of a fi nal defi niti ve i ndustri al  hyg i ene program , 
i nc l uding work-pl ace mon i toring  ( Sects . 4 . 5 .  1 0  and 4 . 6 . 1 0) . 

Pi l ot pl ant studies have shown that the composi tions of the coal -convers ion  process streams , 
p roducts , and wastes may vary and are sen s i ti ve to changes i n  coal feedstock and process  condi 
tions  such a s  temperature and res i dence time . Thi s vari abi l i ty ,  combi ned wi th the fact that 
on ly  a sma l l p i l ot faci l i ty and a des i gn for the demonstrat i on pl ant exi sts at th i s  time , reduces 
abi l i ty to predi ct the spec i fi c compounds and exact concentrati ons of s uch compounds that wi l l  be 
present i n  products , i n termedi ate streams , wastes , and occupationa l  env i ronments of the demon
strati on p l ant .  Th i s ,  i n  turn , l im its the abi l i ty to quanti tati vely predi ct occupational  and 
p ub l i c  hea l th consequences of a l tered p l ant operati on condi t i ons . Impl ementing  worker educat i on , 
protecti ve c l oth i n g ,  medica l , and mon i toring  programs wi l l  serve to mi n i m i ze the potentia l  for 
exposu re-re l ated i l l nesses . The accumul ated evi dence does s uggest that i f  exposu res are reduced4 1 
as measured by PNA content ,  coal tar p i tch vol ati l es ,  or benzene-sol ub le  parti cul ates , cancer 
i nci dence may a l so be reduced . Ev idence for PNA carci nogenes i s  in human s  is predomi nantly from 
h i gh exposure l evel s ,  where the agent i nduces a s i g n i f i cant amount of '' cancer-potenti ation " 
thro ugh  processes of hyperp l a s i a ,  necrosi s ,  cytotox i c i ty ,  i nfl ammat i on , etc . 42 -44 At very l ow 
exposu re l evel s ,  potentiati on stems primari l y  from endogenous  mechani sms , and the dose-response 
curve may even become f l a t , 4 5  as i l l ustrated by the typi cal  " hockey-sti c k "  response . 46 T h i s  
behav i or i s  most common for l ow doses g i ven i n te rmi ttentl y w i t h  suffi c i ent separations i n  time . 
I t  i s  we l l -known from studies of mouse-ski n ,  rodent- hepatocarc i nogenes i s , and epi demi o l o g i cal / 
pathol ogi cal l es i ons of l ung ti ssue i n  ci garette smokers that permanent metap l asti c l e s i on s  
wi thou t  s usta i ned promoti on ( a bove a thresho l d  l evel ) are i ns uffi c ient  t o  provoke carci no-
genes i s  dur ing a normal l i fespan . 42 However ,  currentl y there is i ns u ffi c i en t  sc ienti f ic  bas i s  
for sel ect ing  among several pos s i bl e  dose- response re l ations h i ps . 

At the p rese n t ,  i t  i s  not pos s i bl e  to restri cti ve ly  speci fy the prec i se mol ecul ar  processes of 
i mportance in carci nogenesi s ,  atheroscl eros i s ,  teratogenes i s ,  mutagenesi s ,  etc . ; however , several 
studies  have suggested that changes in cel l pro l i ferati on/di sruptions in t i s s ue homeostas i s  and 
heri tabl e c hanges i n  the geneti c materi a l  of cel l s  encompass  most of the parameters l i ke ly  to be 
i mportant i n  the fundamenta l response mechani sms . These " i nd i cator effects " may serve to com
p l ement dose or expos�re concepts much i n  the same manner as i n  i nternal med i c i ne , where the 
enti re therapeuti c p l an i s  usual l y  based on i nd i cator events or moni tored effects . Only rare ly  
is  the  ori g i nal  i nsu l t k nown o r  even consi dered , and  even l ess  frequently is  the  offend i ng i nsu l t 
quanti fied . 

There i s  a genera l  trend to focus on cancer .  Much l ess  i s  known about atheroscl eros i s  al though 
current e v i dence s uggests that i ts etiol ogy may be s imi l ar to cancer . The devel opmental peri od 
of an embryo ( o r  even an i nfant )  i s  a cri tical  t ime . There is cont i n ua l  and rap i d  growth , and 
any i nsul t that can breach the p l acenta and change the geneti c  materia l  of a s i n g l e  stem cel l 
shou l d  be of utmost concern , a l though geneti c dupl i cation may provi de some degree of p rotection 
from l ow-l evel i nsu l ts .  

I n  th i s  document ,  carci nogenes i s  i s  the primary conce rn for occupati onal exposures . I t  i s  
pos s i bl e to establ i sh l aboratory and mathemati cal cancer anal ogues that can be used to sel ect 
energy a l ternat i ves and regu l atory g u i de l i ne s .  T h i s  may al so prov ide adequate protection for 
atherosc l e rous and teratogenes i s  i f  s imi l ar response mechani sms are i nvol ved . I n  any event ,  
i t  i s  cl ear that the best worker ( or  general popu l at i on ) hea l th protecti on i s  to g i ve pri ori ty 
to efforts to m i n im ize exposure to re l evant tox ic  mater i al s .  I n  addi tion to reducing  exposure 
through emi s s i on control s ,  p l ant des i g n ,  and mai ntenance procedures , a v i gorous i ndustri al  
hygi ene p rogram ( Sect.  4 . 5 . 8 )  that wi l l  mon i tor and assess potent i a l  occupati onal hea l th probl ems 
i s  essent ia l . Exposures i n  modern coal -convers i on fac i l i t i es are expected to be , at worst , 
much l ower than was the case for the coal uti l i zati on techno l og i es p revi ous ly  d i scussed becau�c 
exposu res wi l l  be mon i tored and control l ed in  adherence to current and future occupational  
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heal th standards . However , potential  exposures vary widel y from technol ogy to technol ogy , and 
conti nual  mon i toring  wi l l  be performed.  As i s  l ater di scussed , avai l ab l e  data i ndi cate that 
concentrati ons of tox ic  mater i a l s wi l l  be l ow rel ati ve to the i ndi cator carbon monoxide concen
trat ion  for the U-gas process . 

The ep idemi o l o g i cal  study of coke oven workers4 1  that re l ated CTPV exposu re groups to death rates 
concl uded that " the establ i shed TLV of 0 . 2  mg/m3 i s  cons i dered to be adequate , as  thi s l evel of 
exposure for an a verage per iod of 30 years does not i ncrease the r i s k  of dyi ng from l ung cance r . "  
Th i s  i s  the pri nc i pal type of  i nternal organ cancer associ ated w ith coke oven exposure , al though 
other cancers ( l i ver ,  k i dneys , etc . ) may occ ur l ess frequent l y .  Eng i neering control s wi l l  be 
desi gned to keep exposures wi th i n  the l i mi ts speci f ied by OSHA4 7 for CTPVs . Howeve r ,  routine 
mon i toring  ( Sect .  4 . 5 . 8 ) wi l l  be  carri ed out in  conj unction  w ith operat ion of the pl ant to g u i de 
the sel ection o f  adequate protection procedures .  

Asses sment o f  occupati onal heal th ri sks requi red eval uati on o f  the two maj or components o f  ri s k :  
the hazards posed by stream consti tuents , and the exposure of  occupati onal personnel to the�e 
hazardous stream consti tuents . The generic  approach is descri bed in Sec t .  1 . 4 . 8 . 3 .  

C l asses o f  potenti a l  stream consti tuents were i denti fied through operat ing  experience o f  pi l ot 
fac i l i ti es u s i n g  other syntheti c fuel processes and from a rev i ew of the l i terature regard i n g  
chemi cal character izati on of  streams from Lurg i / F i scher-Tropsch faci l i t i es , i ndi rect l i quefact i on 
processes , and gasi fication p rocesses . Several cl asses of compounds were sel ected for i ncl u
s i on in  thi s analys i s  based upon the i r  assoc i ation wi th gas i ficati on and  l i quefaction  processes 
and the i r  potential  for adverse effects on human heal th .  

Whereas the assessments of publ i c  heal th ri sks and ecosystem ri s ks emphas i ze fac i l i ty streams 
re l eased to the envi ronment under normal operati ng condi tions , the assessment of occupati ona l 
hea l th ri s ks a l so cons iders ( and emphas i zes ) i nternal process streams , which may rel ease toxi c  
s ubstances a s  a resu l t  o f  l ea ks ,  fug i t i ve emi ss i ons , spi l l s ,  and other nonrout i ne events . For 
the U -gas process , the hot raw gas was sel ected to represent a "wors t-case' '  process stream . 
Prel imi nary measurements of toxi c  materi a l s  i n  th i s  stream were used ( J . G .  Patel , persona l 
coJTJTiu n i cati on ,  to R .  W .  Laza , March 1 6 ,  1 981 ) .  

Wi th the above i nputs , problemat ic  stream cons ti tuents may be i denti f ied by u s i ng  the i ndi cator 
compound concept. 3B , 3 9  In  th i s  approach , the concentrations of gaseous components i n  process 
streams that may l ea k  i nto the occupati onal envi ronment are compared wi th thei r appropri ate 
thresho l d l imi t val ues ( TLV ) that are based upon the tox i c i ties  of the materi a l s .  The potential  
stream consti tuents cons i de red in  assess i ng occupati onal hea l th ri sks are as fol l ows : ( 1 )  aromati c 
ami nes ,  ( 2 )  carbon monoxide ,  ( 3 )  carbonyl s u l fi de , ( 4 )  hydrogen cyan i de ,  ( 5 )  hydrogen su l fi de , 
( 6 )  mercaptans , ( 7 )  methane , ( 8 ) n i ckel carbon�l ,  ( 9 ) n i trosami nes , ( 1 0 ) pheno l s ,  ( 1 1 ) polynucl ear 
aromati c hydrocarbons , ( 1 2 ) s u l fur oxi des , ( 1 3 )  tars and o i l s ,  ( 1 4 ) th i ophenes , ( 1 5 ) trace 
e l ements , and ( 1 6 ) heterocycl i c  organ i c s .  The process  stream concentrati on to TLV ratio  i s  com
puted for each consti tuent and then compared wi th a s imi l arly der i ved ratio  for an i nd i cator 
compound ( i . e . , reference agent ) .  The i nd i cator compound i s  a process  stream consti tuent that 
can be moni tored frequently and accurate l y  in the workroom envi ronment as part of standard i ndus
trial hyg i ene programs . Thus , the re l at i ve d i fferences between the reference agent rati o ( i . e . , 
concentrati on : TLV ) and the rati os for other gaseous , toxi c  stream consti tuents can be used to 
i denti fy the potent i a l l y  hazardou s consti tuents that may be present but undetected i n  the work
room a i r .  Certa i n  mater ia l s ,  then , such as carbon monoxi de (CO ) , may become i ndi cator agents 
because of ( 1 ) the i r  g reat abundance in the process stream or because of h i gh toxi c i ty ( i . e . , a 
l ow TLV ) and ( 2 )  because of the avai l ab i l i ty of re l i ab l e area mon i tors . Th i s  method was 
sel ected for th i s  study because potential  ri s ks cou l d be eval uated wi thout requ i ri ng spec i fi c  
deta i l s  such a s  l ea kage rates , room vol umes , and a i r fl ow rates , and i ndi cator compounds can be 
spec i fi ed whose concentrati ons ,  i f  kept l ess than or equal to a fraction of thei r TLVs i n  the 
workroom , shou l d ensure that other hazardous compounds i n  the same streams do not bu i l d  up 
faster than the reference agent and wi l l  be be l ow the i r  TLV s .  However ,  the current appl i cation  
of  th i s  approach i nvol ves several l i mi tations : abso l u te hea l th ri s ks were not determi ned ; com
pounds wi thout TLVs were not addressed ; nongaseous consti tuents were not eval uate d ;  and r i s ks  
associ ated wi th i nteraction between compounds was not cons i dered . C urrent ly ,  adequate method
ol og ies  do not exist  for .eva l uati ng these factors . However ,  based upon the pre l imi nary pi l ot 
p l ant data , the exposures to many of the materia l s of concern wi l l  be very l ow re l ati ve to 
carbon monoxi de and hydrogen su l f ide , and l i q u ids are not presen t .  

Al though actua 1 1 eak rates can b e  determi ned o n l y  during opera t i  on , i t  can b e  assumed that the 
l eve l s  of tox ic  mater i a l s  i n  actual practi ce wi l l  be control l ed such that the i r  concentrati ons 
in workpl ace a i r  wi l l  not exceed appropri ate TLVs .  

The  appl i cati on of  the  procedure descri bed i n  Appendi x C . O  appl ied  to data from a U -gas pi l ot 
ptaf\t i s  d i scussed bel ow and shown i n  Tab l e  4 . 1 0 .  Concentrations of the vari ous consti tuents 
in the U-gas p rocess p i l ot p l ant are al so g i ven i n  thi s tabl e .  I ndeed , i t  can b e  seen that the 
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Table 4.10. Relative allowable leak rate ratios for toxic materials 

present in U-Gas Pilot Plant reactor gas 

Component 

co 
NH3 
H2S 
cos 
c� 
PAHs 

Benzene 
Naphthalene 
All others 

TOTAL 

Tar and oi l  
Phenols 
Mercaptans 
Thiophenes 
HCN 
Aromatic amines 
Nitrosamines 
Carbonyls 

Trace elements' 

Sb 
As 
B 
Be 
Cd 
Cl 
Cr 
F 
Fe 
Pb 
Hg 
N i  
Se 
Cu 
Ag 
Zn 

TOTAL 

Priority metals on ly 

Concentration• TL Vb 

( 10- 6 lb/SCF dry gas) mg/m3 

2.0 x 1 04 55 

45 1B 
7.0 x 1 c2 

30 (4.4 X 1 c2 )C 

25 30d 

1 . 1  x 102 • 

7.5 
0.34 

1 . 1 7B x 1 02 

1 .2 
0.2 

<1.49 
1 .6 x 1 0-2 

1 .7  
<3 x 1 0-4 

<3 x 1 0-4 

<3 x 1 0-4 

4 x 1 0-4 

B X  1 0-4 

0.50 
3.0 x 1 0-6 

4 x 1 0-5 

1 7.B 
1 . 6  x 1 0- 3 

7.2 x 1 0-2 

7.7 x 1 0- 3 

4 x 1 0- 3 

3.5 x 1 0-5 

1.2 x 1 0-2 

2.4 x 1 0- 3 

1 .9 x 1 0- 4 

3 x 1 0-4 

3 x 1 0-4 

1B.4 

2 . 1B  x 10-2 

30 
50 
0.2 ' 

0.2 ' 

1 9d 

1 h 

[4.5 ]C  
1 od 

1odJ 

[6.5 X 1 0-2 ] i 

0.35k 

0.5 
0.2 
1 0  
2 x 1 0- 3 

5 x 1 0- 2 

3 
5 x 1 0-2 

2 
5 
0. 1 5  
1 x 1 0-2 

1 .0 
0.2 

0. 1 
5 

ppm 

50 

1 0  

Relative a llowable 
leak rate 

146 
5.7 
5.3 x 1 03 

43B 

99 
2.4 x 1 03 

2 1 4  

6 1  
3.5 x 1 04 

260 
1 .02 x 105 

2. 1 4  x 1 03 

1 .2 x 107 

7.9 x 1 04 

4.2 x 1 oS 

4.5 x 1 oS 

9. 1 x 1 04 

7.3 x 103 

2.4 x 1 05 

4.5 x 105 

61 .3  
1 . 14  x 1 04 

1.01 x 1 04 

2.4 X 105 

1.4 x 1 04 

1 .0 x 1 05 

3.0 x 1 04 

3.0 x 1 04 

1.9 x 106 

1 .2 x 1 oS 

6. 1 x 1 06 

• Determined from raw condensates, acid, base and organic scrubs, except CO which 
is from process data. 

bThreshold Limit Values for Chemical Substances in Workroom Air Adopted by 
ACG I H  for 19BO, American Conference of Government I ndustrial Hygien ists, ISBN I0-
93671 2-29-5, 1 9BO. 

CMinimum Acute Toxicity Concentration, Air, Health, from Multimedia Environmental 
Goals for Environmental Assessment. Vol. II. MEG Charts. J. E. Cleland and 
G. L. Kingsbury, EPA-SOOn-77-1 366, Nov. 1 977. 

dTLV-skin. 
•Part of benzene may come from solvent. 
f Assumed to be the same as coal tar pitch volatiles (benzene soluble). 
YFound in one sample only. 
hTLV for methyl mercaptan. 
iTLV for ani l ine. 
iM inimum Acute Toxicity Concentration, Air, Health for Dimethylnitrosamine from 

Multimedia Environmental Goals for Environmental Assessment, Vol. I l l. G. L. Kingsbury, 
R. C. Sims and J. B. White, EPA-600n-79-176a, Aug. 1 979. 

kT LV for nickel carbonyl. 
1Form of compound in gas phase is not known with certainty as they are determined 

from raw condensate. 
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concentrati on of CO i s  much h i gher than al l other consti tuents with the exception  of the other 
mai n  combustion gas , Hi . Ca l cu l ati on of re l at i ve al l owabl e l eak rates by Eq . ( 6 )  of Appendix 
C . O  ( see Tab le  4 . 1 0) i nd icates  that control l i n g  CO and HiS concentrations ( i n  the mai n  process 
stream) in workroom a i r  to bel ow TLV l evel s wi l l  provi de s i gn i fi cant margi ns of safety i n  
control l i ng al l other contami nants to bel ow the i r  respecti ve TLVs . Adequate control of CO 
appears to suffice for ensuring that l evel s of tars , oi l s ,  and trace e l ements wi l l  be bel ow TLV 
val ues , even for trace e l ements such as Be , which  have extremely l ow TLVs . Carbon monoxi de 
may not be acceptabl e as an i nd icator duri ng  mai ntenance , sp i l l  cl eanup , or a h i g h  temperature 
rel ease of tars , o i l s ,  and other l i q u i ds under press ure .  For these events , other procedures are 
be i n g  devel oped . 

TLV val ues i n  brackets i n  Tabl � 4 .  1 0  are not strictly TLVs but are mi n i mum acute tox i c i ty con
centrations taken from EPA ' s  MEG charts for heal th effects from ai r exposure . In s everal cases . 
i n  Tab le  4 .  1 0 , TLVs are for a s i ng l e  compound from a cl ass of compounds (e . g . ,  ani l i ne as a sur
rogate for aromatic ami nes ) ;  i n  a l l  appl i cabl e cases , the surrogate compound for the c lass  i s  
i ndi cated i n  the footnotes t o  the tabl e .  I n  cases where a surrogate compound was used , a n  attempt 
was made to c hoose thi s compound as hav i ng the l owest  TLV compared to s imi l a r  chemi cals i n  the 
same c las� .  In  thi s way , a del i berate attempt was  made to  maximize the potential toxi ci ty of  
a g i ven chem ical cl ass . Even u s i ng such worst-case assumpti on s ,  no cl ass of organi c  compounds 
stood out as requi ri ng s peci a l  moni tori ng  attention .  

Even  though  some may debate the quanti tati ve use of TLVs or  m1 n 1 mum acute toxi ci ty effl uent 
val ues i n  the current appl i cation , the l evel s  of most  of the tox i c  material s ,  gi ven control 
based on CO , are several orders of magn i tude bel ow these avai l ab l e  standards . 

Computer model l i ng of the U -gas reactor has been perfonned by I GT as part of the MLGW des i gn 
effort .  The model stud ies s how that there i s  no reason to expect di fferent concentrations of 
the maj or consti tuents ( CO ,  NH 3 , HiS ,  and COS ) i n  the p i l ot and fu l l -scal e ijn i ts ( see Tab l e  4 . 1 1  
for numeri cal val ues ) . The model a l so indi cates that because the bed depth and coal i njector
to-bed surface d i stance i n  the ful l - scal e un it  exceed the correspondi ng p i l ot scal e d imens ions ,  
the destructi on of trace organi c  speci es ( PAH s ,  thi ophenes , tars and  o i l s ,  phenol s ,  mercaptans , 
and ami nes)  wi l l  be more compl ete i n  the demonstration p l ant than i n  the p i l ot p l ant .  The 
h i gher operati ng  pressure of the demonstration un it  wi l l  a l so improve fl u i d i zation qual i ty and 
l ead to a more compl ete destruct ion of organi cs .  

Table 4.1 1 .  Relationship of concentrations of materials of concern 
in the pilot plant and the demonstration plant 

Concentration -
Compound pilot plant 

oo-• lb/scf dry gas) 

co 2.0 x 104 
NH3 45 
H2S 7.0 x 102 
cos 30 
cs, 25 
PAHs 1 . 1 78 x 102 
Tar and oil 1 . 2  
Phenols 0.2 
Me reap tans (1.4 
Thiophenes 1.6 x 10- 2 
HCN 1 .7 
Aromatic amines <3 x 10-• 
Nitrosamines <3 x 10- • 
Carbonyls <3 x 10-• 
Trace elements 18.4 

8 Based on computer modeling. 
b Depends on coal-nitrogen content. 
". Depends on coal-sulfur content. 

Concentration -
demonstration plant8 

Same as pilot plant 
Same as pilot plantb 

Same as pilot plantc 
Same as pilot plantd 
Same as pilot plante 
Less than pilot plant' 

Less than pilot plant' 

Less than pilot plant' 

Less than pilot plant' 

Less than pilot plant' 

Same as pilot plant 
Less than pilot plant' 

Less than pilot plant' 

More than pilot plant' 
Same as pilot plant 

d Equilibrium H2S + CO =  COS + H2 . 
•equilibrium 2H2S + CO =  cs, + H2 + H20. 
' Demonstration plant provides greater residence time for organics' destruction. 
9Demc:>nstration plant pressure 90 psia Vs pilot plant tests at up to 60 psia 

equilibrium M + n (CO) = M(COl n ·  
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4 . 5  MON ITORING PROGRAM 

One of the objectives of the Memphi s I ndustr ia l  Fuel Gas Demonstration P l ant p roject i s  to 
demonstrate the feas i b i l i ty of mak i ng i ndustri a l  fuel gas from coal i n  an env i ronmenta l l y  
acceptabl e manner . Mon i tori ng programs to ensure that mit i gat i ve measu res are adequate to 
mi n im i ze envi ronmental i mpacts must be devel oped i n  the pl ann i n g ,  construction , and operation  
stages of a maj or energy fac i l i ty such as the  proposed p l an t .  The purposes of mon i toring 
programs i ncl ude ( 1 )  documentation of basel i ne cond i t i on s  prior  to any construction or 
associ ated deve l o pment of the project to pred ict  and to descri be the expected impacts and to 
propose appropriate m it igation measures , ( 2 )  determi nati on of the extent of any unavoi dabl e  
i mpacts as they occu r ,  espec i a l ly s i gnifi cant i mpacts that are associ ated with  the greatest 
u ncerta i nti es ,  and (3 )  devel opment of adequate data at al l stages of the p roject to opti m i ze 
modi f icati ons i n  the mon i tori ng and m it i gati on programs and to detect unanti c i pated s i gn i fi cant 
i mpacts . 

As was stated earl i er ,  the proposed p l ant i nvol ves devel opment of a new gasi f i cati on technol ogy 
for which  the effl uents and associ ated envi ronmental i mpacts are not ful l y  characterized.  
Al though the i ndustri al partner wi l l  have the respons i bi l i ty of deve l op i n g  and conducti ng routi ne 
operational  mon i tori ng p rograms to sati sfy regul atory agenc i es such as EPA ,  DOE wou l d  suppl ement48 
the operational  mon i toring  acti v i ti es of the i ndustr ia l  partner by undertak i ng the fol l owi n g :  

1 .  Operati onal moni tori ng wi l l  b e  suppl emented by supporti ng i nvesti gati ons o n  the rel ease and 
effects of novel effl uents . 

2 . Quarterl y reports wi l l  be prepared and made publ i c ,  with  program modi f icati ons where 
appropri ate . 

Permits re l ated to a i r  qual i ty ,  water qual i ty ,  and sol i d  waste d i sposal wi l l  conta i n  req u i rements 
for certa i n routi ne mon i toring acti v i ti e s .  I n  keepi n g  with these objecti ves and mandates , a 
mon i toring  program wi l l  be conducted duri ng the constructi on and operati on phases of the p roject . 

The d i scu ss ion presented i n  thi s section ( 4 . 5 . 1 -4 . 5 . 8 )  i ncl udes the h i gh l i ghts of the deta i l ed 
envi ronmenta l construction and operati onal moni tori ng programs bei ng devel oped by MLGW . These 
programs are pl anned for i mpl ementation by MLGW i ndependent of DOE ' s  i nvol vement in the project . 

Thi s summary of the moni toring  programs covers a n umber of categories  wh i c h  can be grouped i nto 
three general area s :  

1 .  Process and source mon i toring  ( Sect. 4 . 5 . 1 ) ,  

2 .  Envi ronmental mon i toring  ( d i v i ded i n to i nd i v i dual techn ical  di sci p l i nes i n  Sect s .  4 . 5 . 2  
through 4 . 5 . 7 ) , and 

3 .  Occupational mon i toring  ( Sect . 4 . 5 . 8 ) . 

Data from each area wi l l  be mutua l l y  supporti ve and i n terfaced as appropri ate to ensure optimiza
t i on of the overal l p rogram. 

Data wi l l  be co l l ected , rev iewed ,  and eval uated throughout phases I I  and I I I  for each mon i tori ng 
category .  A s  a resu l t  of these analyses , changes i n  the mon i tor ing  program wi l l  b e  made to 
el imi nate any u nnecessary mon i toring  or to al ter the parameters or l ocati ons be i ng mon i tored to 
provide more u seful data . 

4 . 5 .  1 P rocess and source mon i tori ng 

Envi ronmenta l  process and source moni toring  i nvol ves the mon i tori n g  of spec i fi c  emi s s i on poi nts , 
wi thi n both pl ant process  uni ts and envi ronmental control un i ts , i n  order to establ i sh the 
fo l l owi n g  bas i c  objecti ves : 

1 .  to ensure compl i ance with  al l appl i ca bl e  di scharge requ i r�ments ( i . e . , gaseous- , l i q u i d- ,  
and sol i d-waste streams)  and with  the moni tori ng and impl ementation schedul es set forth i n  
the d i scharge perm i ts ; 
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2 .  to mai n ta i n  suff i c i ent control of i n-pl ant operations to prevent v i o l ati ons of permit  
s pec i f i cations ; and 

3 .  to devel op the necessary data for the proper operation and optimi zation o f  both the env i -
ronmental treatment fac i l i t i es and many o f  the process un i ts .  

Add i t i onal  p rocess and source mon i toring  rel ated to heal th concerns i s  descri bed i n  Sect .  4 . 5 . 8 .  
The phase I I I mon i toring  program wi l l  not be l imi ted to di scharge po i n t  ( i . e . , sou rce ) mon i tor i ng .  
As  a part of the extens i ve process mon i toring  requ i red to effi c i ently operate the  proposed 
fac i l i ty ,  sel ected parameters of i n termedi ate streams wi l l  be mon i tored as an i n d i cati on and 
warn i ng of abnorma l  cond i ti ons . Such i n termedi ate mon i toring  wi l l  serve as a check on the 
effi c i ency of p l ant operati ons and as a pos i t i ve means of anti c i pati ng and correct ing  cond i t i ons 
which  mi ght otherwi se resu l t  in  reduced treatment eff ic i ency .  

Exampl es o f  streams that wi l l  b e  mon i tored and the types of parameters for wh i c h  they wi l l  be 
mon i tored are 

l .  Process wastewater i nfl uent to wastewater treatment for those parameters wh ich  are speci f i ed 
by the d i scharge permi t .  

2 .  I n termedi ate s treams w ith i n  the wastewater treatment system for key i nd i cator parameters . 

3 .  F i nal treated effl uent from the wastewater treatment system prior  to d i scharge to the 
Mi s s i s s i pp i  Ri ver ,  i n  conformance wi th the requ i red mon i toring  program defi ned by the 
NPDES perm i t .  

4 .  Drai nage from the a s h  p i l e  prior to d i scharge ( i . e . , i f  mon i toring  i nd i cates d i rect 
d i scharge i s  a l l owabl e )  or treatment .  

5 .  Other wastewater i nfl uent and effl uent streams - coal p i l e  dra i nage , cool i ng tower b l owdown , 
process area runoffs - to veri fy the i r  composi tions  and the eff i c i encies of thei r 
respect i ve treatment systems . 

6 .  The fl ue-gas desul furi zation stack for su l fur d iox ide .  

7 .  Bo i l er fl ue gas for su l fur d iox ide ,  n i trogen oxi des , and oxygen . 

8 .  A comp l ete emi ss ions  performance test wi l l  be conducted after the fac i l i ty has achi eved 
i ts maximum production rate ; thi s test wi l l  be performed for particu l ates , su l fu r  d i ox ide ,  
carbon monoxi de ,  n i trogen oxi des , and  hydrogen su l fi de .  

9 .  Fug i t i ve emi ss i on s  from val ves , compressor sea l s ,  and pump seal s a s  part o f  a comprehen s i ve 
periodic  mai ntenance program . 

The mon i toring  program wi l l  ver i fy the performance of the proposed m it i gati on and control 
techni ques . 

4 . 5 . 2  Ai r qual i ty and noi se 

4 . 5 . 2 . l  A i r  qual i ty 

Construction 

The primary a i r  qual i ty concern during  constructi on wi l l  be potential  i ncreases i n  amb i ent 
total suspended parti cul ate ( TSP )  concentrations from parti cul ate fug i t i ve emi s s i ons attr i butab l e  
to construction acti v i ties  ( i . e . , veh i c l e  traffi c ,  earth mov i ng , debr is  removal ) .  Changes i n  
ambient concentrations of other c r i teria  pol l utants ( i . e . , su l fur dioxide , n i trogen oxi des , 
carbon monoxide , ozone) during  construct i on are expected to be negl i g i bl e .  Therefore , the 
cons truction ai r-qual i ty mon i toring  program wi l l  be primari l y  l imi ted to sampl i n g  TSP . 

Total suspended parti cul ates wi l l  be sampl ed at two l ocati ons - one u pwind of the pl ant s i te and 
one downwi n d .  Meteoro l o g i ca l  data (wind speed and d i recti on ) wi l l  a l so be gathered at one of 
these two l ocations . 

The construction mon i toring  program wi l l  beg i n  s i mu l taneous l y  with construction acti v i ties  and 
wi l l  conti nue throughout s i te bu i l du p ,  earth-mov i n g ,  and major structu re erection phases . The 
Envi ronmental Protection Agency ' s  s i x-day sampl i n g  schedu l e  wi l l  be adhered to throughout the 
construction mon i tor ing program . 
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During the l ast year of the constructi on period , the mon i tori ng program at the downwind mon i toring 
stati on wi l l  be expanded to i nc l ude cont inuous mon i toring  of add i ti onal cri teri a pol l utants ( such 
as sul fur d i ox ide , n i trogen oxi des , and carbon monox i de )  and peri odi c  mon i tori ng of other poten
tial l y  hazardous  atmospheric  pol l utants moni tored during phase I basel i ne  stud ies . The l ocation 
of th i s  moni tori ng stati on on Presi dents I s l and wi l l  be near the l ocat ion of maximum predicted 
a i r  qual i ty effects resu l ting  from p l ant operati o n .  

The add it ional cri teria pol l utants wi l l  b e  moni tored a t  the same downwind  sampl i ng l ocati on bei ng 
u sed to monitor TSP . The h i gh-vol ume sampl er at the downwi nd sampl i ng l ocation wi l l  be used to 
col l ect parti cul ate matter samp l es periodica l l y ,  and thi s material  wi l l  be analyzed for poten
ti al l y  hazardous atmospheri c pol l utants and parti c l e  s i ze di stributi o n .  

Operati onal 

Ai r moni tori ng duri ng operation  wi l l  establ i s h  the effect that gaseous emi s s ions  from the p l ant 
have on amb i ent a i r  qual i ty i n  compl i ance w ith permit  requi rement s .  The downwi nd ai r qual i ty 
moni tor i ng station  ut i l i zed duri ng constructi on mon i tori ng  wi l l  be mai ntai ned during phase I I I , 
and the same parameters sampl ed duri ng the l ast year of constructi on moni tori ng wi l l  conti nue to 
be sampl ed . 

4 . 5 . 2 . 2  No i se 

Construction 

A s l i ght  i ncrease i n  noi se  l evel s  i s  expected because of constructi on acti vi ties . A mon i tori ng  
p rogram wi l l  be conducted to  quanti fy thi s  i ncrease during sel ected peri ods . The program wi l l  
comp l ement that conducted during the preconstruction base l i ne surveys . The same l ocati ons wi l l  
be moni tored because they represent areas of sens i ti vi ty to no i s e .  

Measurements wi l l  b e  taken annual l y  duri ng  fai r  weather peri ods o f  the s ummer months . Mon i tori ng 
wi l l  occur duri ng peri ods of the h i ghest noise  l evel s generated by constructi on acti v i t i e s .  

Operati onal 

The no ise  p rogram for p hase I I I ,  i ncl udi ng the moni tori ng l ocati ons , wi l l  be s imi l ar to the 
p rogram conducted duri ng the p reconstructi on basel i ne surveys . 

4 . 5 . 3  Surface water qual i ty 

4 . 5 . 3 . l  Construct ion 

Effects on surface water qual i ty are expected from the fol l owing  construction acti v i tes : 
( 1 ) dredging  operati ons i n  the Mi s s i ss i pp i  Ri ver for obta i n i n g  s i te fi l l  and for i nsta l l ati on of 
the wastewater d i s charge l i ne and ( 2 )  dredging  i n  Lake McKel l ar for i nsta l l ation of the water 
supply and product gas p i pe l i nes and for constructi on of the barge u n l oading  faci l i ties . I n  
add i t i on ,  runoff duri ng t h e  s i te fi l l  acti v i ti es wi l l  affect Lake McKel l ar .  

Water qual i ty parameters t o  b e  measured during the construction phase wi l l  vary with  the acti vi ty 
being  moni tored and on-go i n g  data analys i s .  I n  general , water sampl es from the construction 
s i tes wi l l  be moni tored for i n  s i tu parameters ,  d i s so l ved and suspended sol ids , nutr ients , 
organi c  i ndi cator parameters , and organi c  pri ori ty pol l utants . I n  add i t i on ,  drai nage from s i te 
fi l l  wi l l  i n i t i al l y  be moni tored for trace el ements . Control stati ons wi l l  be establ i shed and 
used in the program . Sampl i ng and analytical methods wi l l  be consi stent w ith those used 
during  the basel i ne p rogram . 

Sampl i ng l ocati ons wi l l  a l s o  vary w ith acti vi ty .  Basel i ne stati ons  wi l l  b e  used i n  some cases 
as  acti v i ty mon i tori ng stations and in other cases as control s .  Addi ti onal stations wi l l  be 
establ i shed to moni tor  dredg i ng operati ons  i n  the river,  s i te drai nage , and i nsta l l ati on of the 
product gas p i pel i ne .  These stati ons may al so be used as control stati ons agai nst whi ch 
barge faci l i ty construct ion effects can be determi ned .  

Water qual i ty sampl i ng wi l l  be performed before , duri n g ,  and  after each maj or construction  
acti v i ty hav i ng  a potential  effect on  water qual i ty .  The extent of sampl i ng during and  after 
a part icu l ar acti v i ty wi l l  vary depending  on the durati on of the acti v ity and the magni tude 
of antici pated i mpacts . 
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4 . 5 . 3 . 2  Operational  

Operational  mon i tori ng of surface water qual i ty wi l l  be di rected at ver i fying i ncremental 
i ncreases i n  vari ous parameters resul t ing  from the wastewater d i scharge and determ i n i ng effects 
of the di scharge and operati ons at the barge faci l i t i es . 

Parameters to be measured w i l l  vary with l ocat ion . Mon i tori ng the M i s s i s s i pp i  Ri ver near the 
wastewater di scharge point  is currently expected to i nc l ude in s i tu parameters and sel ected 
consti tuents samp l ed during the basel i ne surveys , espec ia l l y  heavy metal s and PAH s .  Sampl i n g  
i n  Lake McKel l ar near the barge fac i l i t i es wi l l  be d i rected a t  i n  s i tu parameters , metal s ,  and 
sel ected consti tuents mon i tored during the basel i ne surveys . Methods wi l l  be the same as those 
used during  the base l i ne surveys to ensure comparabi l i ty of resul ts . 

Severa l ri ver stations wi l l  be used to characterize wastewater d i scharge effects on surface water 
qua l i ty .  These wi l l  i nc l ude stat i ons upstream and downstream o f  the di scharge to moni tor the 
behavi or of the d i spers i on p l ume . The barge turn i ng bas i n  wi l l  a l so be mon i tored , as i n  the 
basel i ne survey s .  

Frequency of sampl i ng during phase I I I  wi l l  b e  schedul ed t o  co i nc ide w i t h  p l ant operation 
peri ods . Surface water samp l i ng to eval uate the d i scharge wi l l  be schedu l ed to co inc ide wi th 
i n i tial  startup , normal startup , and normal shutdown procedures as we l l  as duri ng  any 
off-speci fi cati on periods of operation . 

4 . 5 . 4  Groundwater 

4 . 5 . 4 . l  Construct ion 

Groundwater beneath the p l ant s i te wi l l  be moni tored duri ng construction by the fol l owing  
wel l  system: 

l .  A 40-ft-deep wel l l ocated between the p l ant s i te and the Mi s s i ss i pp i  Ri ver , s i nce the 
d i rection of groundwater flow in the shal l ow aqu i fer is from the p l ant s i te to the r i ver . 

2 .  A 40-ft-deep wel l to be dri l l ed after s i te bu i l dup l ocated near the sol i d-waste storage 
area . 

Water samples  wi l l  be analyzed for parameters i dentif ied i n  the fi l l  l eachate during  early 
constructi on mon i tori ng . 

The wel l s  wi l l  be mon i tored quarterly during  the l ast two years of construct ion . Thi s  time 
frame i s  based on the permeabi l i ty of soi l s  i n  the area . 

I n  addi tion , water qual i ty data for the 500-ft aqui fer wi l l  be compi l ed from ongo i n g  anal yses 
routi nely performed by MLGW . 

4 . 5 . 4 . 2  Operational 

During Phase I I I  operation , groundwater from beneath the p l ant s i te wi l l  conti nue to be 
mon i tored by the same wel l  system used during the constructi on peri od . The parameters analyzed 
for and the sampl i n g  frequency wi l l  a l so be the same . 

4 . 5 . 5  Aquatic eco l ogy 

4 . 5 . 5 . l  Constructi on 

Several construct ion act iv it ies are expected to produce l ocal i zed , temporary d i sruptions of 
aquatic  eco l ogy i n  the v i c i n i ty of the pl ant s i te .  These i ncl ude l ayi ng the water supply and 
product gas p i pe l i nes , i nsta l l i ng the d i scharge structure , and dredg ing  a l ocal i zed area in the 
Mi s s i s s i pp i  Ri ver for s i te fi l l .  More extens i ve work ,  i ncl ud i ng permanent mod i fication of some 
exi sting habitat,  w i l l  occur in the turn i ng bas i n . 

The b io l og ical parameters to be studied are those groups that are expected to be most affected 
by construction  act i v i t i e s :  f i s h ,  i chthyopl ankton , and benth i c  i nvertebrates . Other groups 
of organ i sms { p hytop l ankton , zoop l ankton , peri phyton , and macrophytes ) are not expected to be 
s i gn i fi cantl y affected by project constructi on , so they wi l l  not be moni tored . Methods and 
analyses wi l l  correspond to the extent feas i b l e  w ith those used during  the base l i ne program 
to ensure val i d  compari sons . 
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The samp l i ng l ocati ons wi l l  i ncl ude the areas to be d i rectly affected by construction  act i v i t ies  
w ith i n Lake  McKel l ar and the M i s s i s s i pp i  R i ver .  Control stations  wi l l  be l ocated in  areas removed 
from construction  d i sturbance to prov ide i n formati on on background changes . Wherever poss i bl e ,  
construction  mon i toring  and control  stations wi l l  co i nc i de w ith those studi ed during  the basel i n e  
p rogram . 

The samp l i ng schedul e wi l l  vary for each construction  act i v i ty .  For expected mi nor i mpacts , a 
l imi ted n umber of sampl i n g  efforts wi l l  occur before and after construction . Where i mpacts are 
antic i pated to be more extens i ve ,  predi sturbance and postdi sturbance sampl i ng wi l l  be more 
extens i ve . 

4 . 5 . 5 . 2  Operati onal 

The operati onal  mon i tori ng program for aquati c ecol ogy wi l l  focus  on the wastewater d i scharge 
area i n  the Mi ss i ss i pp i  Ri ver and the turn i ng bas i n .  

Operati onal i mpacts are expected to occur primar i l y  to f i s h  and benth i c  i nvertebrate s ;  con
sequent l y ,  sampl i ng wi l l  be restri cted to these groups . Impacts on other groups are expected to 
be negl i g i b l e .  Col l ection and analyti cal methods wi l l ,  for the most part , correspond to those 
u sed in the basel i ne program.  S u i tabl e arti f i c i al s ubstrates wi l l  be u sed during  sampl i ng of 
benth i c  i nvertebrates in  ri prapped areas . 

Samp l i n g  l ocat ions  for operati onal mon i toring  wi l l  center on the r i ver shorel i ne near the d i s 
charge and the turn i ng bas i n ,  w ith control stations i n  other l ocati ons . Stat i ons wi l l  conform i n  
general to those used previ ously t o  a l l ow val i d  compar i son of resu l ts ,  b u t  a new station may be 
added i n  the r i ver to more prec i sely defi ne the effects of the d i scharge . 

Sampl i ng wi l l  be conducted seasonal ly  during  the demonstrati on phase . 

4 . 5 . 6  Terrestrial  ecol ogy 

4 . 5 . 6 . l  Construction 

P l ant construction  wi l l  affect terrestrial  organ i sms because of vegetation removal , associ ated 
hab i tat l oss  and no i se ,  and dust from construction act i v i ti es . 

Construction mon i tori ng wi l l  occur i n  the v i c i n i ty of the pl ant s i te and wi l l  conti nue el ements 
of the basel i n e  program u s i ng the same methods and analyses . Efforts wi l l  concentrate on speci es 
expected to be most a ffected by construction  act i v i ti es , i ncl ud ing  

l .  game an imal s ( e . g . , deer ,  turkey , and  raccoon ) ; 

2 .  potent ia l l y  a ffected threatened and endangered wi l d l i fe (M i s s i s s i pp i  k i te ,  marsh hawk , and 
s harp-sh i nned hawk ) ; 

3 .  potenti a l l y  affected s pecia l  management wi l dl i fe ( swamp rabbi t  and s i x- l i ned racerunner ) ; 
and 

4. spotted cats control l ed by i nternational  agreement ( bobcat ) . 

Samp l i n g  wi l l  be conducted dur ing the s ummer and wi nter seasons and wi l l  conti nue as needed unti l 
operati onal mon i toring  beg i n s .  

4 . 5 . 6 . 2  Operati onal 

Potential  i mpacts of  p l ant operati on on terrestrial  b i ota resu l t  ma i n l y  from gaseous and partic
u l ate emi ss ions  and conti nu i ng effects of hab i tat l os s .  

Operati onal mon i toring  wi l l  conti nue to u s e  the construction mon i toring  program methods and 
analyse s .  Efforts wi l l  concentrate on t h e  same key organi sms , w i th the addi tion  of S02 -sen s i t i ve 
pl ant speci es ( i . e . , soybeans ) . 

Sampl i ng wi l l  be conducted during  the summer and wi nter seasons i n  representati ve habi tats and 
a rea s .  
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4 . 5 . 7  Economi c ,  soc ia l , cu l tural 

4 . 5 . 7 . l  Constructi on 

The soci oeconomic  mon i toring  function focuses on document ing  the s i ze of the construction work 
force and on determi n i ng poss i b l e  traff ic  fl ow impacts on routes l eading  to the pl ant s i te .  
S i nce the p l ant i s  l ocated i n  a major u rban area wi th a l a rge res i dent l abor force , a s i gn if icant 
i nfl ux of re l ocat ing  project empl oyees is not expected . Furthermore , the s i ze of the expected 
work force ( 700)  i s  sma l l compared w i th the ava i l abl e l abor in the area . Even wi th a h i g h  
percentage of rel ocat i ng workers i n  the project l abor force , any i mpact o n  the l ocal i n frastruc
ture in Memph i s  wou l d  be m i n ima l . 

The work force s i ze wi l l  be mon i tored semi annua l l y ,  beg i n n i n g  w i th i n  s i x  months of constructi on 
startup . Th i s  wi l l  i nvol ve obta i n i ng documentation from construction personnel s upervi sors 
regardi ng the number of workers emp l oyed at the time ,  the i r  addresses , and whether or not they 
rel ocated for purposes of emp l oyment .  

Traff i c  wi l l  be moni tored at sel ected l ocations on arteri al  roads approach i ng the  p l ant s i te .  
The mon i toring  wi l l  beg i n  during  the school year before the start o f  construction to col l ect 
base l i ne average da i l y  traffi c counts and wi l l  conti nue at peri od i c  i n terval s after construction 
beg i n s .  

4 . 5 . 7 . 2  Operational 

The s i ze of the work force for operations (4 1 0 )  wi l l  be even smal l er than the construction work 
force ( 700 ) ; therefore , fewer i mpacts are expected . For th is  reaso n ,  no soci oeconom i c  mon i toring  
of the  operations work force wi l l  be req u i red . 

4 . 5 . 8 .  Occupati onal mon i toring program 

The occupationa l  mon i tor ing program wi l l  hel p protect workers at dangerous work l ocations and 
aga i nst  resu l t i ng adverse hea l th effects from pos s i bl e exposure to toxi c  materi a l s and phys i cal  
agents . The prog ram is  composed of two maj or mon i toring  acti v i ties i nvol v ing  ( l ) worker exposure 
and work pl ace mon i toring  and ( 2 )  med i cal  mon i toring . The fi rst category of mon i toring  i s  
conducted to determ i ne existing  exposure l evel s ( area mon i toring  and personnel moni tori ng ) and to 
avo i d  excess i ve exposures ( l ea k  detection mon i toring ) .  The second category provides preventi on 
and/or early i denti f ication of adverse heal th effects resul t i ng from work-rel ated exposure 
(med i cal  mon i toring ) . 

4 . 5 . 8 . l  Exposure and work pl ace moni toring 

Worker exposure and work pl ace mon i tor ing wi l l  be conducted to provide effective worker protec
t i on aga i nst exposure to toxi c  materia l s or agents . The i nformation necessary to determ i ne and 
prov ide th i s  protecti on wi l l  be deri ved from three types of mon i tori ng : area moni tori n g ,  
personnel mon i tor i ng , and l ea k  detection mon i tori ng . 

Each type of mon i tor ing i s  desi gned to yie l d spec i f i c  i nformati on that wi l l  contri bute to worker 
exposure protecti on . Therefore , the parameters to be mon i to red , as we l l  as  the l ocation and 
freuqency of  moni tori ng , wi l l  vary wi th the type of mon i toring  conducted . 

Area moni tor ing 

The area moni tor ing program wi l l  be devel oped to assess the hazards associ ated wi th each pl ant 
area as determi ned by process cond i t i ons and by the consti tuents that may be present.  Thi s 
prog ram wi l l  i denti fy reg i ons of i ncreased exposure potenti a l  and estab l i sh areas of the pl ant 
wh i ch requ i re conti nuous mon i toring  l ea k  detection systems and al arm systems . I t  wi l l  a l so 
prov ide i n formati on that wi l l  a i d  i n  the i nterpretation of personnel mon i toring  res u l t s .  Area 
mon i toring  wi l l  a l so be used i n  determi n i ng the adequacy of exposure control methods , and where 
appropri ate , i nd i cator parameters wi l l  be used i n  the mon i toring  program . Exampl es of areas and 
respecti ve parameters that wi l l  be mon i tored are as fol l ows : 



Area 

Gasi fi cation  process u n i ts and 
process  streams i ncl ud i ng the 
gas ifi er and gas puri fi cation 
processes 

Gas i fi cation process u n i ts , 
process streams , and waste 
handl i ng processes 

Waste handl i ng  processes 

Ash col l ection area 

Coal storage ,  handl i n g ,  and 
preparati on areas 

Methanati on u n i t  

Coa l preparati on area and areas 
i denti fied by p l ant no ise  
survey 

Areas where nucl ear i nstrumen
tation  i s  used 

Wastewater treatment faci l i ty 

Personnel mon i tori ng 
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Parameter mon i tored 

Major gas stream consti tuents : 
Carbon monoxi de ( CO )  
Hydrogen su l f ide ( H2S )  

Trace gas  stream consti tuents : 
Organi c  compounds ( i ncl ud ing  
organi c  vapors and  PAHs ) and 
other aromati c  compounds 

Metal s and organometa l l i c compounds 

Ai rborne particu l ates 

Coal dust 

Methane ( CH4 ) and n i ckel  

Noi se 

Radi ation 

Ozone 

Personnel mon i toring  p rovi des an  eval uati on of the l evel s of toxic  materia l s or phys i cal  agents 
to wh ich  a worker i s  be ing  exposed . Th is  mon i tor ing wi l l  

l .  determi ne the adequacy of control s desi gned to m i n imi ze worker exposure and estab l i s h  
addit i onal control requ i rements , 

2 .  ful fi l l  OSHA compl i ance mon i tor ing requ i rements , and 

3 .  provi de a bas i s  for devel opment of spec i f i c  medical  survei l l ance req u i rements . 

Personnel mon i tor ing of ai rborne contami nants i s  conducted by u s i ng a portab l e  sampl i n g  uni t 
that i s  attached to the worker and operates conti nuous l y  as he moves throughout work areas 
in the p l an t .  Parameters sel ected for personnel mon i toring  wi l l  paral l e l  those sel ected for 
a rea mon i tori ng . 

Mon i toring wi l l  be conducted for conventi onal tox ic  materia l s and physi cal  agents common to 
refi neries and chemi cal  operation s  as wel l as those un ique to coal gasi fi cation faci l i t i e s .  
The parameters mon i tored for each empl oyee i n  a spec i f i c  work l ocation wi l l  b e  determi ned by 
eval uat i on of the contami nants or agents associ ated with  each work area o r  job tas k .  Thi s 
eval uation wi l l  be conducted by an i ndustr ia l  hyg i en i s t  based on i nformation obta i ned from 
process  and area moni tori ng , materia l  i nventori es and revi ews of p l ant uni t processes , and 
j ob descri pt i ons . The i ndustri al  hyg i en i st wi l l  a l so revi ew the appl i cation of indi cator 
mon i toring to assess empl oyee exposures . 

Indi cator mon i toring wou l d  be conducted by col l ecting  personnel sampl es for major parameters 
( e . g . , CO , H2S , and CH4 ) .  Resu l ts of sampl i ng major parameters wou l d  then be used to prov i de 
an i ndex of empl oyee exposure to those and other contami nants i n  the gas stream . An i nd i cator 
mon i tori ng program wi l l  be eval uated by methods equiva l ent to or more current than those 
spec i fi ed by the Nati onal I n st itute of Occupati onal Safety and Hea l th ( N IOSH ) . Techn i ques for 
mon i toring  s k i n  contami nati on wi l l  be revi ewed for thei r appl i cation in the personnel moni toring  
p rogram . Empl oyee mon i toring  of exposure to phys i cal  agents wi l l  be conducted i n  accordance 
w ith  estab l i s hed practi ces . 

Leak detection mon i toring 

Mon i tori ng to detect process  l eaks wi l l  mi n imize worker exposure resu l t ing  from l ow-pressu re 
l eakage . Parameters mon i tored wi l l  depend on the process  area but wi l l  i nc l ude the major gas 
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stream consti tuents , carbon monoxide ,  hydrogen su l f ide , and methane , wh i ch can be rapid ly  
detected by  rel iab l e d i rect readi n g  i nstrumentat ion .  

Mon i toring  wi l l  be conducted i n  the gas i fi cati on , gas  pur if icati on , and  gas  treatment sections 
of the p l ant.  Stationary moni tors w ith a l arm systems wi l l  be l ocated in reg i ons that have 
the h i ghest probabi l i ty of l ea kage . Leak i n spections u s i ng portabl e mon i tors wi l l  be conducted 
routine ly  and i n  response to reports or indi cati ons of pos s i bl e l eaks . 

4 . 5 . 8 . 2  Med i cal  mon i tor ing 

The med i ca l  mon i toring  program cons i sts of pre-empl oyment examination s ,  empl oyee medical  
survei l l ance , and exami nati ons upon termi nation of empl oyment .  Pre-empl oyment phys i cal  
exami nations are provided to ensure that prospect i ve empl oyees are phys i cal l y  s u i ted for the 
job and are not unusual ly  suscepti b l e  to potent ia l  hazards . The med i ca l  survei l l ance program 
protects worker hea l th by 

1 .  early detection , treatment,  and prevention of work-re l a ted probl ems ; 

2 .  determi n i ng that the emp l oyee ' s  hea l th status and phys i ca l  fi tness continue  to be compati b l e  
with  safe job performance ; and 

3 .  prov i d i n g  a documented record o f  emp l oyee heal th status . 

The medical  survei l l ance program wi l l  be desi gned to ful fi l l  appl i cabl e OSHA requ i rements . 
Empl oyees working  i n  areas wi th the potent ia l  for exposure to toxi c  materi al s or agents wi l l  be 
encouraged to part i c i pate i n  medi cal  survei l l ance . Med i ca l  survei l l ance wi l l  i nc l ude phys ica l  
exami nations and tests appropri ate to  determi n i ng worker hea l th status .  The  parameters mon i tored 
wi l l  be determi ned by a phys i c i an i n  consu l tation with  an i ndustr ia l  hyg i en i st . 

4 . 6 MITIGATING MEASURES 

The fo l l owi ng l i st of mi t i gation measures i s  i nd i cat i ve of s i te- and process-spec i f i c  control 
measures that are respons i ve to real or percei ved env i ronmental concern s .  Some miti gation mea
sures cannot be spec i fied i n  deta i l  at th i s  time.  I n  some cases , the deta i l ed mi ti gation tech
n i ques wi l l  be deve l oped a l ong wi th the final  p l ant des i gn .  The fo l l owing  commi tments are made 
by MLGW : 

1 .  The necessary mi ti gati n g  actions wi l l  be taken , i ncl udi ng those summari zed i n  Sect . 4 . 6  of 
th i s  FE IS , dur ing  construction and operation of the pl ant to a vo i d  adverse env i ronmental 
i mpacts . 

2 .  Suff ic ient records shal l be mai nta i ned to furn i s h  evi dence o f  compl i ance w i th al l the 
envi ronmental condi tions here i n .  

3 .  I n  addi tion to preoperational  mon i tor ing programs , the moni toring  recommendati ons 
i ncl uded in  Sec t .  4 . 5  of this  document sha l l be fol l owed . 

To min imize  or a vo i d  potenti a l l y  adverse envi ronmental i mpacts , mitigat i n g  measures and g u i de-
1 i nes have been devel oped for the preconstruction , constructi on , and operational phases of the 
Industr ia l  Fuel Gas Demonstration P l ant ( I FGDP ) . These measures i nc l ude l egal and i nstitutional  
codes and regu l ations a s  wel l as  gu idel i nes to enhance the safety , rel i a b i l ity ,  and economy of 
the faci l i ty wi thout needl essly sacrifi cing  portions of the ex i st i ng envi ronment.  

Requ i red measures during  the preconstruction phase of the project have al ready been addressed i n  
the September 1 978 publ i cation , Guideiinea for Preoonatruotion Aotivitiea at the Propoaed Coa i 
Gaaifioation Site . These g u i del i nes were i ncl uded as contract requi rements for preconstruction 
work on the s i te ( e . g . , topograph i c  surveys and soi l s  programs ) .  

4 . 6 . 1  Ai r qual i ty 

4 . 6 . 1 . 1  Construction 

To m i n imize  potentia l  adverse i mpacts on a i r  qual i ty dur i ng constructi on , the best ava i l abl e 
control technol ogy ( BACT ) for the control  of fug i tive emi ss ions wi l l  be used ( Sect .  4 . 1  . 1 . 1 ) .  
The mi tigating  measu res are as fol l ows : 
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1 .  Upon comp l etion  of  s i te fi l l i ng  and s i te settl i n g ,  al l roadways and park i ng areas wi l l  be 
p l aced as soon as possi b l e  to control any dust emanating  from them. Pr ior  to pav i n g ,  roadways 
w i l l  be spri n k l ed w i th water to suppress dust.  Prior  to p l anting  grass , other dust-
source s urfaces ,  s uch as f i l l materi a l s ,  wi l l  be spri nk led  wi th water or another appropri ate 
dust suppressant .  Fugit ive  dust control wi l l  b e  i mp l emented a s  often as necessary .  

2 .  There are n o  p l ans for open burn i ng o f  materi a l  dur ing  s i te c l eani ng o r  any other time 
dur ing construction . Refuse wi l l  be d i sposed of  at a l i censed d i sposal  s i te .  

3 .  Trucks and construction equ i pment wi l l  b e  mai nta i ned i n  a manner that wi l l  m i n im ize parti cu
l ate and other exhaust emi ss ion s .  

4 .  During  construction , the p l ant property wi l l  b e  seeded w i t h  grass wherever poss i bl e to 
mi n im i ze dust generated by the w i n d .  

4 . 6 . 1 . 2  Operation  

1 .  Potenti a·l coal and coke handl i n g  and storage fug i ti ve emi ss i on s  wi l l  be m i n imi zed by dust 
co l l ection  systems cons i st ing  of  fabri c fi l ters , b l owers , and adequate hoodi ng and ducti ng . 
Dust s uppress i on systems , cons i sting  of chem i ca l  water or foam-type sprays , wi l l  be used 
where i t  i s  i n herently d i ff icu l t  to contai n dust for col l ect i on and p i c ku p .  

2 .  A control l ed-combustor wi l l  b e  provi ded to oxi d i ze u ndes i ra b l e  pol l utants , i nc l uding  trace 
hydrocarbons ,  i n  certa i n  gaseous streams ( Sect . 2 . 2 . 1 . 1 0 ) . 

3 .  A smokeless  fl are system wi l l  be provi ded for safe burn i ng of combusti b l e vapors rel eased 
during equ i pment commi ss ion i ng , deco11111 i s s i on i ng , and up�et cond i tion s .  There wi l l  normal l y  
b e  n o  f l ow of  waste g a s  t o  the f l are ( Sect . 2 . 2 . 1 . 1 0 ) . 

4 .  Parti cu l ates from bo i l er f l ue gas wi l l  be removed by ei ther a bag fi l ter ( fi tted w ith 
s pec i al l y  treated bags to wi thstand ac id  gas at el evated temperatures ) or an e l ectrostati c  
prec i p i tato r .  Fol l owing  parti cul ate removal , the f l ue g a s  wi l l  b e  treated for removal o f  
s u l fu r  oxides  by e i ther the FMC concentrated doubl e a l ka l i  system or the Chiyoda Thorough-
bred system . 

5 .  A s u l fur recovery system wi l l  be provi ded to recover su l fur from the Sel exol hydrogen 
s u l fi de stri pper and sour-water stri pper effl uents . 

6 .  Ni trogen oxides  control from the combustion sect ion  o f  the steam generator wi l l  be achi eved 
by the p l anned des ign  of  the combustion equ i pment ,  such as l ow excess a i r  f i r i ng , staged 
combust ion , water i njecti on , and reduced a i r  preheat .  

Add it ional  process i nformation rel ated t o  a i r  qual i ty i s  found i n  Sect . 2 . 2 . 1 .  

4 . 6 . 2  Noise  

4 . 6 . 2 . l  Constructi on 

The concl u s i ons of Sect . 4 . 1 . 1 . l  i nd i cate that construction no i se wi l l  not produce noise  impacts 
that exceed currently accepta b l e  cri teri a .  Even though no adverse constructi o n  noise  impacts are 
antici pated , several steps are p l anned to ensure that thi s i s  true i n  practice .  These measures 
are as fol l ows : 

1 .  Al l constructi on equi pment wi l l  be requ i red to meet OSHA standards . Th i s  means that for 
operation  over an 8-h day , the equi pment operator and nearby workers wi l l  not be exposed to 
n o i se l evel s g reater than appl i cabl e OSHA standards . 

2 .  When or where necessary ,  addi tional  equ i pment no i s e  abatement devi ces wi l l  be used . 

4 . 6 . 2 . 2  Operationa l  

T h e  no ise  l evel pred i ctions i nd i cate that there are no adverse reactions expected from operation 
of  the p l ant ( Sect . 4 . 1 . 1 . 2 ) . P l ant no i se wi l l  be of the same order or qui eter than the existing  
ambient noi se l evel s ,  except at or near  the  s i te boundary . 

Whi l e  no probl ems are expected , a l l p l ant equi pment to be acqu i red wi l l  meet OSHA requ i rements . 
Shoul d measurements show that OSHA requ i rements are exceeded , noi se abatement equi pment wi l l  be 
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i n sta l l ed .  Th i s  acti on wi l l  be carried out not on l y  for the l arge equ i pment i tems but al so for 
the smal l er ones . I n  add i tion , c l ose attention  wi l l  be pa i d  to prevent steam l ea ks , to muffl e 
vents to the atmosphere , and to treat other s imi l ar i tems so that they do not become generators 
of s i gn i fi cant sound energy . 

4 . 6 . 3  Water qua l i ty 

4 . 6 . 3 . l  Construction 

Construction  act i v i t ies  affecting  hydrol ogy and water qua l i ty i ncl ude dredgi n g  and f i l l i n g  
operations rel ated t o  s i te bu i l du p ,  wastewater and product I FG p i pel i ne i nsta l l ation , and barge 
u n l oad i n g  area construction ( Sect . 4 . 1 . 3 ) . 

The fol l owing  m it i gating measures wi l l  be empl oyed to mi n im ize  the water qual i ty i mpacts of the 
acti v i t ies . 

l .  Hydraul i c  dredg ing  methods wi l l  be used i n  dredg ing  to reduce d i sturbance of bottom 
sediments . 

2 .  Duri ng and after s i te bu i l du p ,  runoff from the s i te wi l l  be d i verted to a settl i n g  bas i n  
to control runoff vol umes and settl e suspended parti cl es .  

3 .  Care wi l l  be taken to prevent the i n troduction o f  chemi cal s such a s  soaps , detergents , 
pai nts , cl ean i n g  f l u ids , concrete mi xtures , gasol i n e ,  petro l eum , and d i esel o i l  i n to 
surface water or g roundwater systems . 

4 . 6 . 3 . 2  Operati onal  

Impacts on water qual i ty from operati on of the proposed pl ant wi l l  be rel ated to the i tems 
l i sted i n  Sect .  4 . 1 . 3 .  

The fol l owi ng m i t i gati n g  measures wi l l  be observed . 

l .  Best ava i l ab l e  wastewater treatment wi l l  be emp l oyed to remove aqueous contami nan ts 
( Sect . 2 . 2 .  l . 2 ) . 

2 .  The pos i tion  o f  the effl uent outfal l has been sel ected to provi de a s  much d i l ution wi thi n 
the p l ume as pos s i bl e ,  u nder the constraint  that i ts l ocation  must be compatib l e with 
navi gation . 

3 .  The peri phery o f  bui l t-up areas wi l l  i ncl ude r i prap where necessary to ensure bank stabi l i ty 
and thereby reduce eros ion  and suspended sol i d  l oads to Lake McKel l ar .  

4 .  The coal storage a rea wi l l  be l i ned wi th a coJ1J11erc i al l y  ava i l abl e pl ast i c  l i ner .  Th i s  
l i ner wi l l  prevent runoff from th i s  area from enteri ng the groundwater system . Runoff from 
t h i s  p i l e  wi l l  be col l ected and treated before be i n g  d i scharged (Sect .  2 . 2 . l  . 6 ) . 

5 .  The short-term ash  d i sposal area wi l l  be l i ned w i th a coJ1J11erc i al l y  a va i l ab l e  p l a·sti c l i ner 
that wi l l  contai n  l eachates from these wastes and wi l l  precl ude l eachates from· entering  the 
groundwater system . Runoff from th i s  area wi l l  be treated , i f  necessary ,  and then 
d i s charged . The l ong-term ash d i s posal area wi l l  be l i ned i f  necessary when it comes i nto 
use ( Sect . 2 . 2 .  l . 8 ) . 

6 .  Care wi l l  be taken to prevent the i ntroduction o f  chemi cal s such a s  soaps , detergents , pa i nts , 
cl ean i ng fl u ids , and gaso l i ne  i nto surface water or groundwater systems . 

7 .  Any sol i d  wastes deemed hazardous , as defi ned by RCRA , wi l l  be trucked to an approved 
offs i te d i sposa l area . 

8 .  Gas i fier  ash ,  the l argest source of sol i d  waste , wi l l  be l andfi l l ed on s i te i f  final  l each
i ng studi e s  confi rm the resu l ts of pre l im i nary studies . Al ternati vel y ,  MLGW wi l l  seek 
external markets for commerc i a l  use of this ash .  

9 .  Fl ue gas desul furi zation ( FGD ) s l udge can be mi xed w ith  bo i l er f l y  ash  and bottom ash  prior 
to ons ite l andfi l l  d i sposa l . Aga i n ,  the poss i b i l i ty exi sts that a market for the boi l er 
f ly  ash and perhaps even the FGD s l udge exi sts . Such markets wi l l  be sought and , to the 
maximum extent possi b l e ,  used to reduce the ons i te d i s posal areas requ i red for these 
wastes . 
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1 0 .  Wastewater treatment s l udges wi l l  be tested as a part of a comprehens i ve p i l ot-scal e 
c haracteri zation and treatabi l i ty program. Shou l d these wastes be nonhazardous , as  defi ned 
by RCRA cr iteri a ,  they wi l l  be l andfi l l ed ons i te .  Shou l d  the l eachate qual i ty be 
unacceptabl e ,  however ,  these s l udges wi l l  be trucked to an approved offs i te d i sposal area . 

1 1 . Spent catal ysts , wherever poss i b l e ,  wi l l  be recl a i med by the cata lyst  vendor .  Where the 
val ue of  the spent catalyst does not warrant recl amati on , an  ons i te l andfi l l  area wi l l  be 
u sed . 

1 2 .  Coal p i l e  runoff and l eachate wi l l  be co l l ected and equal i zed before treatment by 
neutral i zation , aerat i on , and cl ari f i cation . 

1 3 . Process area runoff wi l l  be co l l ected and equal i zed before treatment for o i l  and sol ids  
removal . 

1 4 .  Al l earthen bas i ns wi l l  be l i ned by an appropri ate i mpoundment l i ner to l im i t  seepage i nto 
g roundwater or surface waters . 

1 5 .  Process wastewaters wi l l  be stri pped to remove ammoni a  and hydrogen su l f i de to l evel s 
compat i b l e  w ith  downstream treatment by physi cal -chemi cal means ( l i me addi tion , fl occu l ation , 
c l arifi cation , two-stage f i l trati on , ozonation , and carbon adsorpti on ) .  I n  addi t ion , ozone 
i s  expected to promote b i ol ogical  acti v i ty on the second-stage f i l ter medi a  and on the 
acti vated carbon surface , thus resu l t ing  i n  a symbi otic rel ati onsh ip  between the phys i cal  
and b i ol ogical  remova l  mechani sms . 

1 6 . Cool i n g  tower b l owdown t reatment wi l l  cons i s t  of an e l ectrochemical system that wi l l  
remove hexaval ent c hrome and z i nc to l ess  than 0 . 05 mg/ l i te r .  The i nherent rel i abi l i ty 
of th i s  system i s  enhanced by the use of three separate e l ectrochemi cal cel l s ,  each com
p l ete wi th i ts own i nstrumentation , p i p i n g ,  and power supply .  

4 . 6 . 4 Aquatic  ecol ogy 

4 . 6 . 4 . l  Construction 

Construction acti v i ti es affecti ng aquatic organi sms a re l im i ted to dredging  and fi l l i n g  acti v i t ies  
associ ated wi th s i te bui l dup , barge un l oading faci l i ty construction , and water ,  wastewater ,  and  
p roduct gas  p i pel i n e  i nsta l l ation ( Sect . 4 . 1 . 4 . l ) .  Negati ve i mpacts to  aquatic  o rgan i sms wi l l  be 
m in imi zed by the fol l owing  acti ons :  

l .  S i te fi l l  wi l l  be from h i g h  sand a reas i n  the M i s s i ss i pp i  Ri ver ,  which  a re poor habi tats 
for aquati c  organ i sms and a re currently regu l arly dredged by the U . S .  Army Corps of Engi neers . 
The total area dredged wi l l  be mi n i mized , based on the sand rep l en i s hment rate ( Sect . 4 . 1 . 3 . l ) .  

2 .  Dredg ing  wi l l  use hydrau l i c  techni ques to m i n i mize  suspens i on of sedi ments and res u l ti n g  
i ncreases i n  turb id ity .  

3 . Excavati ng of trenches for submerged p i pel ines  wi l l  be mi n i mi zed , cons i s tent with  eng i neeri ng 
requ i rements a nd U . S .  Army Corps of  Engi neers regu l �tions . Water supply and product gas 
p i pel i nes wi l l  be in  c l ose proximi ty ,  thus m i n imi z i ng the bottom a rea in  Lake McKel l ar that 
wi l l  be d i s tu rbed . 

4 .  Runoff from the work s i te wi l l  be col l ected , and suspended materia l s wi l l  be al l owed to 
settl e before d i scharge to Lake McKel l ar ( Sect .  2 . 1 . 2 . l ) .  

4 . 6 . 4 . 2  Ope rational 

Impacts on aquati c b i ota as soci ated with operation of the I FGDP are associ ated w i th the waste
water di scharge to the M i s s i s s i pp i  R i ve r  and di sturbance of aquati c  habi tat i n  the barge unl oading 
area ( Sect .  4 . 1 . 4 . 2 ) . These i mpacts wi l l  be mi n i mi zed by the fol l owi ng steps : 

l .  Al l l i quid  wastes , i ncl u d i ng runoff where appropriate ,  wi l l  be treated u s i ng the best avai l 
abl e control technol ogy ( BACT) to remove as many pol l utants as p racti cabl e before d i scharge 
( Sect . 2 . 2 . l  . 2 ) . San i tary wastes wi l l  be routed to the Maxson Wastewater Treatment Fac i l i ty .  

2 .  Dredgi n g  and other acti v i t i es associ ated with  the barge un l oading area wi l l  be kept to a 
mi n i mu m ,  consi stent w ith  normal pl ant operation . 
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3 .  S i nce the source o f  water for the p l ant i s  the c i ty o f  Memp h i s  sys tem , no i n take wi l l  be 
bu i l t  i n  the M i s s i ss i ppi  R i ver or Lake McKel l ar .  Thu s ,  there wi l l  be no i mpacts from 
i mpi ngement (entrapment of l arger organi sms on i n take screens )  or entrai nment ( drawi ng of 
smal l er organ i sms i nto or through a water system) commonl y  associ ated wi th such structures . 

4 .  Shorel i nes o f  the s i te wi l l  be r i prapped where necessary for stab i l i ty ,  thereby creati ng 
new rocky habi tat for bottom-dwel l i n g  organ i sms and potent ia l  spawn i ng areas and cover for 
f i s h .  

4 . 6 . 5  Geol ogy and soi l s  

4 . 6 . 5 . l  Construction 

Con struction  act i v i ties  at the s i te wi l l  i ncl ude grading , f i l l i ng ,  and compacting  the s ite w ith 
sandy material  dredged from the M i s s i ss i ppi  Ri ver , a conti nuous ly  rep l en i shed source . No other 
offs i te material  wi l l  be u sed for f i l l  mater ia l  ( Sect.  4. 1 . 5 .  l ) .  

The l imi ted amount of  top soi l on the s i te wi l l  be recl a i med to the maximum extent practi cal . 
T h i s  so i l  may be u sed for f i l l  on the outer edges of the access road .  

To  prevent potential  settl i n g  and  soi l l i quefaction , some exi sting  soi l s  may need to  be  rel ocated . 
Compact i on of soi l s  and f i l l  wi l l  m it i gate potentia l  foundat i on settl i n g .  I n  add i t i on , structu re 
foundations are being  desi gned i n  accordance with  recommendati ons for sei smic  r i s k-zone 3 
( Sect .  2 . 3 . l . l  and 4 . 1 . 5 . l ) .  

4 . 6 . 5 . 2 Operati onal  

Pavement ,  vegetati on , and r i p rap wi l l  be used where necessary during  p l ant operation  to reduce 
so i l  eros ion ( Sect .  4 . 1  . 5 . 2 ) . 

4 . 6 . 6  Land use 

4 . 6 . 6 . l  Constructi on 

MLGW wi l l  coordi nate i ts offs i te construction  act i v i ties  wi th l andowners to m i n i m i ze d i sturbance 
of current l and u ses . As currentl y envi s i oned , addi ti onal miti gation in th i s  area s hou l d  not be 
requi red ( Sect.  4 . 1 . 6 .  l ) .  

4 . 6 . 6 . 2  Operati onal  

Effects of p l ant operation on l and u se characteri stics  wi l l  not requ i re mit igat ion ( Sect .  4 . 1  . 6 . 2 ) .  

4 . 6 . 7  Terrestri al  ecol ogy 

4 . 6 . 7 . l  Construction  

Dur i ng construction of  the  I FGDP , i mpacts on terrestr i al vegetation and wi l dl i fe wi l l  be reduced 
i n  the fol l owing  ways ( Sect .  4 . 1  . 7 . 1 ) :  

l .  To the extent poss i bl e ,  p i pel i ne and u ti l i ty access wi l l  be constructed at the same time 
a l ong common corridors , thereby reduc1ng  l and surface d i sturbances as much as possi bl e .  The 
dredge s l u rry p i pel i ne wi l l  fol l ow nonvegetated roads and the d i scharge canal where poss i b l e .  
The wastewater p i pel i n e  wi l l  fol l ow an exi sti ng tra i l to the extent practi cal . 

2 .  Topsoi l  wi l l  be returned to the top of p i pel i ne trenches to mai ntai n  h i g h  so i l  product i v i ty .  
Di sturbed l ands wi l l  b e  seeded with  a mi xture o f  nati ve grasses a s  much a s  pos s i bl e ,  thereby 
p rovi d i ng food for nat i ve wi l dl i fe and reducing  soi l l oss  from eros ion . 

3 .  Nest ing  hab i tat o f  threatened o r  endangered wi l dl i fe ,  and other wi l d l i fe o f  speci al concern , 
w i l l  be a vo i ded . 

4 .  Constructi on personnel wi l l  be d i scouraged from d i sturbi ng or feedi n g  wi l dl i fe that traverse 
d i sturbed l and and from enteri ng adjacent vegetation , espec ia l l y  forested l ands . 
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5 .  Envi ronmental l y  acceptabl e chem i ca l  sprays wi l l  be used to control f ly ing  i nsects . 

6 .  Part o f  the s i te i tsel f wi l l  be mai nta i ned a s  a meadow hab i tat .  

4 . 6 . 7 . 2  Operational  

Dur i n g  operation  of the I FGDP , i mpacts on terrestri a l  vegetation and wi l d l i fe wi l l  be reduced in  
the fol l owing  ways ( Sect.  4 . 1 . 7 . 2 ) : 

l .  Strobe-type a i rcraft warn i ng l i ghts , rather than i ncandescent l i ghts , wi l l  be used where 
requ i red on tal l structures . Th i s action wi l l  reduce the attraction  of migratory b i rds to 
these structures and the associated b i rd morta l i ty duri ng l ow v i s i bi l i ty cond i t i ons . 

2 .  Personnel wi l l  be d i scouraged from d i sturbing  or feedi ng wi l dl i fe and wi l l  be d i scouraged 
from enteri ng adjacent vegetation , espec i a l l y  forested l ands .  

3 .  P i pe l i ne mai ntenance wi l l  b e  schedu l ed for nonnesting  times ( early s pring  and l ate fal l )  
to the extent poss i b l e  to mi n i mi ze d i s tu rbance to wi l dl i fe .  

4 . 6 . 8  Economi c ,  soc i a l , and cu l tural 

4 . 6 . 8 . l  Construction 

The on ly  area in wh i ch m i t i gation may be requi red i s  in the area of  transportation  ( Sect .  4 . 1  . 8 . 1 ) .  
Negati ve i mpacts wi l l  be avoi ded by the fol l owi n g  acti ons : 

l .  Car poo l i ng  o r  van pool i ng wi l l  be encouraged to reduce the total number of veh i c l es 
enteri ng and l eavi ng the s i te each day . 

2 .  Whenever practical , a l ternat i ve routes wi l l  be used to avoi d  the school zone al ong Mi tchel l 
Road east of the Weaver Road i n tersection and to avoi d  congesting  the commun i ty .  

3 .  I f  future conditions  d i ctate the need , traff i c  control devi ces , such as stop l i ghts or stop  
s i gns , wi l l  be i nstal l ed a l ong s pec i fi c  uncontrol l ed road segments , such as Peebl es Road . 

4 . 6 . 8 . 2  Operational 

Pl ant operation is projected to resu l t in primari l y  benefi c i al i mpacts . No adverse i mpacts have 
been identi f ied that req u i re m it i gation  ( Sect. 4.  1 . 8 . 2 ) . 

4 . 6 . 9  Mi tigation  of  occupational hea l th and safety hazards 

Occupational heal th and safety hazards wi l l  be m i n i mi zed by a system of  control s which  i ncorporates 

l .  engi neering  control ; 

2 .  p rocess des ign , process  spec i f i cations , and equi pment spec i f ications that m i n i mi ze hazard 
potenti a l  associ ated w i th p l ant operat ion ;  

3 .  a ma intenance program that reduces the  potent ia l  for  equ i pment fai l ure ; 

4 .  a comprehen s i ve i ndustri al  hygi ene program ; and 

5. adm i n i strati ve control . 

Eng i neering  control s and des i gn spec i f i cations that reduce the p robabi l i ty of exposu re to toxi c  
materia l s incl ude ( l )  i so l ation o r  fu l l  enc l osure o f  process u n i ts ;  ( 2 )  fu l l  encl osure o f  gas 
transport streams ; ( 3 )  fu l l  o r  partia l  enc l osure ,  suppl emented with venti l at ion , of sol i d  
transpo rt streams ; ( 4 )  genera l  a n d  l ocal venti l ation systems ; a n d  ( 5 )  des i gn con s i de rati ons to 
p revent fa i l u re of vessel s and p i p i ng .  I n  add i tion , the outdoor s i ting  of the p l ant reduces 
the potentia l  of  accumu l ation of  a i rborne contami nants , wh i ch wou l d  occur in confi ned areas . 

P rocess and equ i pment s pec i fi cati ons ,  i ncl uded i n  p l ant des i g n ,  that reduce potential  hazards 
i ncl ude speci fi cations that reduce the probabi l i ty of fi re or expl os ion , enhance rel i ab l e  opera
tion and m i n i m i ze rel ease of  contami nants , and reduce no i se generated dur ing equi pment operat i on . 
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Where cond i tions  exi st that cannot be e l imi nated by engi neering contro l s or a change in process , 
personal protecti ve dev i ces wi l l  be u sed to s uppl ement exi sting  control s .  

A comprehens i ve i ndustri al  hygi ene program wi l l  be deve l oped that wi l l  enhance worker protecti on . 
Major el ements of t h i s  program are worker education and trai n i n g ,  the promotion of good work 
and hygi ene p racti ces , the use of persona l p rotecti ve equ i pment .  and i nstructi ons for safe work 
practi ce . 

E l ements of the i ndustrial  safety and hyg i ene program to be fol l owed i ncl ude 

• a worker education program to i nstruct emp l oyees of potentia l  hazards and of the 
neces s i ty for i ndustrial  hyg i ene pract i ces ; 

• the use of appropriate protecti ve c l oth i ng ( e . g . ,  g l oves and coveral l s ) ; 

• the use of appropri ate protective equ i pment ( e . g . , safety gogg l es and hard hats ) ; 

• a c l ean change room w ith storage for street c l oth i n g ;  

• shower faci l i t i es ; 

• restri cted eat i ng area s ;  

• restri cted smo k i ng areas ; 

• l abel i ng of al l regu l ated areas ; 

• a med i ca l  s urvei l l ance program ; and 

• a work pl ace mon i tor i ng program u s i n g  i nd i cator spec i es . 

Ma i ntenance procedu res on process equi pment s i g n i f i cantly i ncrease the probabi l i ty of exposure 
to hazardous materia l s for those emp l oyees di rectly i nvol ved i n  the operation . The greatest 
dange rs are derma l expos ure to l i qu i d  or sol i d  materi al s and i nhal ati on of gases , aerosol s ,  or 
dust .  

Therefore , in  addi tion to  the i ndustrial  hygi ene practi ces used duri n g  routine  p l ant operati on , 
those workers i nvol ved i n  ma i ntenance wi l l  al so fol l ow add i t ional  safety precauti ons as necessary :  

• wear spec i fi c  protect ive cl oth i n g  ( e . g . , spec ia l l y  treated j ac kets , boots , eyegl asses , 
trousers , and gl oves ) ;  

• use speci f i c  protecti ve equ i pment (e . g . , face sh ie l ds and safety bel ts and l i nes ) ;  

• use res p i ration  equ i pmen t ;  and 

• undergo postexposure mon i toring  of s ki n .  

Adm i n i strat ive control s wi l l  be i nsti tuted to l im i t  worker access to areas o f  i ncreased hazard 
potenti al . For add i t i onal i nformation concern i ng occupati onal heal th and safety , see Sect .  4 . 4 .  

4 . 7  FLOODPLAIN  AND WETLAND ASSESSMENT 

4 . 7 . l  I ntroducti on 

Presi dent Carte r ,  on May 24 , 1 977 , i ssued Executi ve Orders 1 1 988 and 1 1 990 govern ing  the act i v i t ies  
of the  Federa l government in  fl oodp l a i n  and  wetl and areas of the  Un i ted States . The  essence of 
these statements is a d i recti ve to al l Federal agenci es to avoid i mpacts on fl oodpl a i n  and 
wetl and resou rces un l ess no practi cabl e a l ternat i ves exi st .  The executive orders and subsequent 
imp l ement i ng g u i del ines  and regu l ations promu l gated by the U . S .  Water Resources Counc i l 49 and 
DOE 5 0  prescr i be eval uation of  the practi cabi l i ty of  a l ternat i ves and assessment of  fl oodpl a i n  and 
wetl and impacts as part of  the agency rev i ew process  under NEPA .  

The DOE has publ i shed a Prel imi nary Statement of  F i nd i ngs S l  and a more deta i l ed support ing  
report . The  factors used i n  determ i n i ng practi cab i l i ty i ncl ude schedu l e ,  cos t ,  env ironmental , 
and engi neeri ng/techn i cal  ( see Append i x  C . 8 ) . 

Th i s  assessment deal s wi th fl oodp l a i ns-wetl ands impacts rel ated to the construction and operati on 
of  the proposed MLGW fac i l i ty a t  al ternat i ve s i tes . Impacts of other types , such as foundation 
cond i t i on s  and a i r  qual i ty ,  wi l l  i nf l uence the rel at i ve meri ts of  each of the s i tes cons i dered . 
A broader more deta i l ed d i scu s s i on of envi ronmental impacts i s  g i ven i n  Sects . 4 .  l ,  4 . 2 ,  and 4 . 3 .  
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The DOE rev i ew consi dered five s i tes in Shel by County , Tennessee , and eval uated the engi neeri n g ,  
cost ,  schedu l i ng ,  a n d  envi ronmental characteri sti cs of each s i te .  Of these fi ve s i tes , the three 
consi dered i n  thi s DE IS  - Al l en ,  Ri vergate , and P i dgeon - are cons i dered to have the h i ghest 
potentia l  for the I FGDP because they currently are zoned for i ndustr i a l  uses . The DOE ' s  
Pre l i mi nary Statement of Fi ndings i denti f ied the Al l en s i te ,  a l though i n  the M i s s i s s i pp i  R i ver 
fl oodpl a i n  and conta i n i n g  wetl and resources , as the on l y  p racti cab l e  s i te wi t h i n  Shel by County 
for the I FGDP . 

The purpose of th i s  assessment i s  to eva l uate ( 1 )  the fl oodpl a i n  and wet l and i mpacts of the Al l en 
s i te ,  ( 2 )  pos s i b l e  acti ons to m in im i ze damage to l i fe and property and to restore and preserve 
natural and benef i c i a l  fl oodp l a i n  val ues , and ( 3 )  a l ternat i ve acti ons and miti gati ve measu res . 

Th i s  fl oodp l a i n-wetl and assessment cons i ders the impacts of the proj ect des i gn f l ood . Thi s 
fl ood , as defi ned by the U . S .  Army Corps of Engi neers , i s  estimated to be l ess  frequent than once 
i n  500 years . 

T h i s  fl oodp l ai n-wetl and assessment has i denti f ied no pos i t i ve impacts of the proposed proj ect on 
fl oodp l a i n  and wetl and resources . The fol l owing  negati ve impacts have been i denti fi ed : 

l .  Short- and l ong-term p roj ect ri sks from d i rect support of fl oodpl a i n  occupancy .  I n  the 
short term , fl oods occurri ng when f i l l  is depos i ted on the Al l en s i te cou l d  erode the fi l l  
a l ready i n  p l ace . I n  the l ong term , occurrence of a fl ood greater i n  magn i tude but even 
smal l er i n  probabi l i ty than the project des i gn fl ood cou l d  jeopardi ze the p l ant at any of 
the three s i te s .  

2 .  Long-term di spersed fl oodi ng i mpacts . Fl oodp l a i n  mod i f i cations wou l d  cause mi nor i ncreases 
in fl ood l evel s el sewhere in Lake McKel l ar ,  pos i ng no threat to l i ves or property .  

3 .  Short- and l ong-term concentrated wetl and i mpacts . Destructi on of 28 ha ( 70 acre s )  of 
wetl and resources on or near the s i tes wou l d  el imi nate wi l dl i fe habi tat and woul d otherwi se 
adversel y affect natural wetl and va l ues . 

4 .  I ndi rect support of  fl oodp l a i n  occupancy . The proj ect may provi de i ncenti ves for other 
deve l opments i n  the fl oodp l a i n , a l though th i s  poss i b i l i ty i s  l arge ly  prec l uded if the U . S .  
Army Corps o f  Engi neers l evee l i ne rema i ns i n  i ts current pos i t i o n .  

4 . 7 . 2  Project descript i on 

The Al l en s i te i s  l ocated i n  the fl oodp l a i n  of the M i s s i s s i pp i  Ri ver on a pen i nsu l a adjacent to 
Lake McKel l ar and 1 21 9  m ( 4000 ft) east of the ri ver at normal stage . The s i te i s  subject to 
peri odi c  and frequent f l ooding and i s  predomi nantly under water during fl oods of smal l er magn i 
tude and g reater p robabi l i ty than the 2-year fl ood .  T h e  1 00-year-fl ood el evation  at the s i te 
( Fi g .  4 . 6 )  i s  estimated by the U . S .  Army Corps of Engi neers to be about 68 . 6  m ( 224 . 9  ft ) above 
sea l evel . The standard p roject des i gn fl ood el evation at the s i te is 70 . 96 m ( 2 32 . 8  ft ) 
( F i g . 4 . 7 ) . 

S i nce the current e l evation  of most of the s i te i s  approximate ly  62 m ( 203 ft ) , the s i te i s  
i nundated by a s  much a s  7 . 5  m o f  water during the 1 00-year fl ood and by 1 0 . 0  m o f  water duri n g  
t h e  project des i gn fl ood . 

Approximately  two- thi rds of the s i te i s  currently covered by d i stu rbed bottoml and and wetl and 
forest ,  and the remai nder i s  meadow. The natural eco l o g i cal  va l ue of these resources has been 
l i mi ted by the p rev i ous use o f  the s i te by the U . S . Army Corps of Engi neers for di sposal of 
dredg i n g  spoi l s .  Because th i s  acti v i ty has reduced the avai l ab i l i ty of food for wi l dl i fe ,  the 
s i te ' s  wetl ands are cons i dered by U SFWS to be of l ow or medi um q ual i ty compared w ith other wet
l ands in the reg i on .  

During  the 1 00-year fl ood , portions o f  the s i te wou l d be i nundated by as much a s  7 . 5  m of 
water .  The s i te wou l d therefore req u i re substant i al fi l l i ng and di ke work , with a total of 
4 . 6  x 1 06 m 3  of fi l l  needed . I t  i s  estimated that hydraul i c  dredg i ng from the M i s s i s s i pp i  Ri ver 
to obta i n  th i s  fi l l  wou l d  requ i re 250 d and wou l d  d i sturb approximate ly 1 5 . 0  ha ( 37 .  l acres ) of 
ri verbe d .  The s i te coal p i l e  wou l d  be ra i sed to 7 1  m ( 233 ft ) above mean sea l evel . The short
term ash storage area and the l ong-term coal storage area wou l d be graded to 68 . 6  m ( 225 ft )  and 
wou l d be surrounded by a l evee to an el evat i on of 71  m ( 233 ft ) .  In add i t ion , the wastewater 
treatment faci l i ty wi l l  be protected to a hei ght of 71 m ( 233 ft) . Fi gure 4 . 7  di spl ays a repre
sentati ve cross section of the proposed di ke and fi l l  work . The vertical  scal e i n  thi s fi gure 
has been exaggerated by a factor o f  7 . 5 : 1  to present the vari ous des i gn el evat ions .  
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F i g .  4 . 6 .  Mi ss i ss i ppi Ri ver area wi th i n  the 1 00-year fl oodpl a i n  in the v i c i n i ty of the 
three s i tes . Source : Modi fi ed from ER , FJ g .  3-9 , p.  3-28 . 

4 . 7 . 3  Fl oodpl a i n/wetl and effects 

The occurrence of a maj or fl ood prior  to compl eti on of the d i ke cou l d  erode the f i l l  a l ready 
appl i ed ,  thus destroying  the work compl eted before the fl ood . Sedi ment l oads to Lake McKel l ar 
and the M i s s i s s i pp i  Ri ver i n  the i mmediate downstream reach of the r iver wou l d  be g reatly 
i ncreased as the fi l l  material  is washed away . Thi s erosion  wou l d  requ i re that l ost f i l l  be 
repl aced , and these add i t ional f i l l i ng acti v i ti es a l so wou l d  be subject to the ri s k  of fl ood i ng .  

To offset the poss i bl e  occurrence o f  such a n  event ,  the dredge-fi l l  operation wou l d  b e  schedu l ed ,  
to the extent practicabl e ,  during  peri ods that h i stori ca l l y  have a m in imum r i s k  of fl oodi ng . 
Al though major fl ood i ng can occur at any t ime ,  the months from August to November typ i cal l y  
experi ence l ess frequent fl ood i ng , and thus are opti mum times for dredg i ng and f i l l i n g .  Howeve r ,  
i f  weather perm i ts , dredgi ng a n d  f i l l i ng cou l d  occur before o r  after th i s  time . 

Groundwater recha rge and water qual i ty i n  th i s  area are domi nated by the M i s s i s s i pp i  Ri ver and 
Lake McKel l ar ,  and it i s  unl i ke ly  that s i gn i fi cant i mpacts on groundwater recharge and water 
qual i ty wi l l  occur because of the proposed p l ant ' s  construction . 

Duri ng constructi on prior  to appl i cation of the fi l l ,  a ri se i n  water l evel i n  Lake McKel l ar cou l d 
cause groundwater fl ood i ng of the s i te and cou l d  resul t i n  construction  del ays . I n  add i t i on , the 
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shal l ow water tabl e wi l l  l engthen the time requ i red for dewatering  the dredge materi al  to be 
p l aced on s i te by retardi ng the l oss of water through vert ica l  perco l at i on . Duri ng per iods of 
h i g h  water l evel in the l ake , groundwater l evel s cou l d be expected to r i se i n to the dredge 
material  and further i mpede the dewateri ng process .  

As recentl y a s  1 00 years ago , the Al l en s i te was wi th in  the confl uence of the Tennessee and 
Arkansas c hutes of the Mi s s i s s i pp i  Ri ver ,  tota l l y  submerged at normal fl ow .  I f  the r i ver moves 
back i n to i ts former channel , which  i s  pos s i b l e  but un l i ke l y ,  the I FGDP and other fac i l i ti es i n  
the area wou l d  b e  i n  jeopardy . 

During  peri ods of major f lood i ng of the M i ss i ss i pp i  R i ver , portions of the s i te i n s i de the l evees 
wou l d be bel ow r i ver stage . A l evee fa i l ure , a l though i mprobabl e ,  i s  a potential  operati onal ri s k .  
Shou l d a l evee fa i l ,  the l ong-term a s h  storage area coul d b e  fl ooded . Th i s  fl ood damage cou l d  
cause the rel ease of  contami nants i nto the envi ronment.  The potential  s i n k  for these contami nants 
i s  Lake McKel l ar and the Mi s s i s s i pp i  R i ver .  The  project has been des i gned to  m in imi ze th i s  fl ood 
ri s k  to the fac i l i ty and the envi ronment . 

Once the s i te i s  f i l l ed to des i gn e l evation , during  fl oods i t  wi l l  become a peni nsul a bound by 
the Mi s s i s s i pp i  R i ver and wi l l  obstruct fl ood fl ows and al ter exi sti ng fl ow patterns . To deter
mi ne the severi ty of  the i ncreased fl ood hazard resu l ti ng from such a fi l l  pl aced over the s i te 
area , a U . S .  Army Corps of Engi neers phys i ca l  model of the M i s s i s s i pp i  R i ver ( the Mi ss i ss i pp i  
Bas i n  Model , l ocated in  Cl i nton , M i s s i s s i pp i ) was  used to predi ct fl ood hei ghts i n  the  area ( see 
Appendi x  C . 2 ) .  The east-west porti on of  the Ens l ey Levee and the southern edge of  Pres i dents 
I s l and wou l d  be a ffected by the p roposed deve l opmen t .  The f l ow l i ne al ong a porti on of  the Ens l ey 
Levee wou l d  be rai sed about 0 . 2  m ( 0 . 7  ft) for the standa rd p roject des i gn fl ood . W ith th i s  
r ise  i n  the fl ow l i ne ,  0 . 9  m ( 3  ft)  of  l evee freeboard wou l d  sti l l  be avai l abl e ,  except for one 
short reach where the cl earance wou l d  be s l i ghtly l ess . The project des i gn fl ood was used to 
des i gn the Ens l ey Levee . Fl ow l i ne i ncreases a l on g  Pres i dents I s l and wou l d  be about 0 . 06 � 
( 0 . 2  ft ) .  Al thou�h the hydro log ic  i mpact i s  mi nor,  i t  i s  unavo i dabl e because of the l ocati on of 
the Al l en s i te .  

Ons i te a n d  offs i te construction acti v i t i es wou l d  d i sturb 6 3  h a  ( 1 55 acres ) ,  i nc l ud i ng 4 3  ha 
( 1 06 acres )  of success i onal bottoml and forest , 1 6  ha ( 40 acres ) of meadow , and 4 ha ( 1 0  acres ) 
of nonvegetated l and and water area . The 43 ha of success i onal bottoml and forest d i s turbed 
represents about 30% of  the successi onal bottoml and forest wi thi n 3 km of the center of the 
s i te .  There are severa l  mature bottoml and forests in the reg i on , but none wou l d  be affected 
by construct i on . The medi um- to h i gh-qual i ty wetl and ( mature bottoml and forest ) on Presi dents 
I s l and has been avo i ded i n  p i pel i ne construction . Part of the s i te i tsel f wou l d  be mai nta i ned 
as a meadow hab i tat ,  al though the d i s turbed l ow- to medi um-qual i ty wetl and wou l d  be l os t .  

Wi l dl i fe i n  construction  areas wou l d  b e  d i spl aced to surrounding habi tats o r  e l i mi nated . Popu
l ati ons of  permanent and surrmer res i dent wi l dl i fe spec ies  probab ly  wou l d  be reduced , at l east i n  
proporti on to the amount of  the i r  requi red habi tat l os t .  The fol l owing  wi l dl i fe reducti ons may 
resu l t from i ndustrial  use of the s i te and offs i te areas wi thi n a 3-km ( l  . 9-mi l e )  rad i us : cotton
tai l ,  swamp rabb i t ,  whi teta i l dee r ,  and gray fox ,  25% ; fox squi rre l , gray squi rrel , and opossum ,  
50% ; red fox and raccoon , 40% ; and bobcat , 1 0% .  N o  threatened or endangered speci es have been 
i denti f ied on thi s s i te (Appendix B . 3 .  l ) .  

The fl oodp l a i n  forest occupying  the Al l en s i te provi des potential  habi tat for several species  
that  are rare in  Tennessee . Rare spec i es i n  the s i te area that are assoc i ated primar i l y  wi th 
bottoml and forests are the swamp rabb i t  and the M i s s i s s i pp i  k i te .  The forest o n  the s i te appears 
to be l ow-qua l i ty habi tat for swamp rabb its because of the l ack of understory cove r ,  a resu l t of 
dredge spo i l  d i sposa l . The M i s s i ss i pp i  k i te nests in other forests in the area , wh i c h  have l arger 
trees than those on the s i te .  The ons i te forest i s  potentia l  future nesti ng hab i tat ,  but the 
probabi l i ty of  nest i n g  at the s i te may be reduced because of the proximity of the Al l en Generating  
Pl ant . Current nesti ng popul ations of the M i s s i s s i pp i  k i te shou l d  not be s i gn i ficantly affected , 
al though i ndustri al  u se of the s i te wou l d  preempt any future use of the s i te by ki tes . 

Other rare or uncommon species  that breed i n  the area are the s i x- l i nea racerunner and the bobcat.  
The racerunner is not pr imari l y  associ ated wi th fl oodp l a i n  habi tats but is common on the s i te i n  
wel l -dra i ned meadow hab i tat . Bobcats have rare ly  been recorded i n  the s i te area and are not 
primari l y  associ ated wi th fl oodpl a i n  habi tats , al though they show some preference for such 
habi tats . 

The eco l o g i ca l  corrrnun i ty i s  rel atively young ,  s i nce the s i te area was u nder water i n  the mai n  
fl ow channel o f  the M i s s i ss i pp i  Ri ver i n  the l ate 1 800s and was subsequently bu i l t  u p  by dredging  
acti v i ti e s .  Loss of th i s  area wi l l  not appreciably  a ffect terrestria l  and aquati c  wi l d l i fe 
w i th i n  a 4 . 8- km ( 3-mi l e )  radi us of the p l ant because of the presence of more than 405 ha 
( 1 000  acres )  of h i gh-qual i ty wetl ands in th i s  reg i on that wi l l  not be affected by s i te 
devel opment .  
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The s i te i s  c urrently zoned for heavy i ndustry , and use of the s i te can occur wi thout negati vely 
affecting  the future i ndustrial  or recreati onal potenti a l  of the Memph i s  area . Use of the s i te 
wi l l  provide commun i ty and nati onal benefi ts that wou l d  otherwise  not be real i zed . 

F i e l d  surveys show no evi dence of p reh i s tori c ,  archi tectural , or h i stori c rema i n s .  The project 
area l i es w ith i n the 1 881 to 1 893 channel of the Tennessee Chute ( now Lake McKel l ar ) , wh i c h  
forms the southern boundary of  Pres i dents I s l and . Most l i kely the 1 820 t o  1 830 c hannel of the 
Tennessee Chute fl owed through the project area , wh i c h  wou l d  i nd i cate that the proj ect area was 
recently ( post-1893)  formed and that any preh i stor i c  or earl y h i storic  s i tes that may have 
ex isted i n  the proj ect area wou l d  a l most certa i n ly  have been destroyed by the recent meanders of 
the Tennessee Chute. 

The s i te conta i ns no u n i que v i s ual features , but there are many des i gnated and undesi gnated 
areas of v i s ual  i nterest around the general s i te area . 

S i nce the s i te conta i ns s uccess i onal  bottoml and forest ( as opposed to mature bottoml and forest ) ,  
meadow , and l ow- to med i um-qual i ty wetl ands , there wi l l  be no s i gn i f i cant i mpacts on forestry . 
The s i te does not support agricu l tural or aquacul tural acti v i ties , and therefore no i mpacts on 
these areas are expected . 

The project presents some i nducement to addi ti onal encroachment on the M i ss i s s i pp i  Ri ver fl ood
p l ai n .  Th i s  i nducement i s  l imi ted , however ,  by the current l ocati on of the U . S .  Army Corps of  
Engi neers l evee l i ne . 

The fl oodpl a i n  pen i nsul a on wh ich  the Al l en s i te i s  l ocated wou l d  not be entirely occup i ed by the 
proposed p l ant .  The area irrmed i ately  to the west of  the p l ant s i te and adj acent to the ri ver 
wou l d  sti l l  remai n  undevel oped . Th i s  area has essenti al ly  the same wetl and characteri stics  as the 
Al l en s i te .  

The l evee l i ne of  the U . S .  Army Corps of  Engi neers currently i s  drawn just  west of  the Al l en s i te .  
The Corps o f  Engi neers currently refuses bu i l d i ng permi ts beyond the l evee l i ne ;  therefore l i tt l e  
o r  no add i ti onal devel opment c a n  take p l ace on t h e  pen i nsu l a .  

Di stri bution p l ans for the product gas over a 39- km-p i pel i ne ( 24-mi l e )  network are ori ented to 
exi sting  i ndustri a l  u sers . Consequentl y ,  the commerc i a l  v iab i l i ty of the proposed pl ant i s  not 
dependent on i ndustrial  deve l opment of  adjacent fl oodpl a i n  and wetl and areas . 

4 . 7 . 4  Al ternati ves 

4 . 7 . 4 . l  Al ternati ve s i tes 

The
· 

Ri vergate s i te ,  a tract of  approximately 65 ha ( 1 60 acres ) ,  is l ocated 4 km ( 2 . 5  mi l es )  east 
of  the Al l en s i te ( see F i g .  4 . 6 ) . The s i te is adjacent to Lake McKel l ar and south of  Nonconnah 
Cree k .  The s i te l i es on the fl oodpl a i n s  of the M i s s i s s i pp i  Ri ver and Nonconnah Creek and i s  
covered by a dredged f i l l  o f  about 7 0  m ( 230 ft ) .  The s i te l i es above the 1 00-year-fl ood stage 
[69�4  m ( 227 . 6  ft) at th i s  l ocati on] .  

Vegetation on the s i te i s  early successi onal , rang i n g  from sparse vegetation  on bare , recentl y 
deposi ted spoi l to l ate o l d  f i e l d  vegetation wi th sma l l trees . A remnant of h i ghly d i s tu rbed 
fl oodp l a i n  forest bounds the s i te a l ong Lake McKel l ar and Nonconnah Creek .  The s i te is uti l i zed 
by f i el d sparrows , vol es , and other common , ol d f ie l d species . 

Some addi ti onal fi l l  or d i ke work woul d be requi red to ra i se the s i te above the p roject des i gn 
fl ood l evel of 7 0 . 96 m ( 232 . 8  ft) . Because foundati on condi tions  at the s i te are unsu itabl e ,  the 
exi sting  fi l l  may requi re compact i on or rep l acement i n  order to make i t  su i tab l e  for the project . 
The cost of removing and d i spos i ng of the so i l  on the s i te to achieve acceptabl e  foundation 
condi ti ons makes this s i te unacceptabl e for the proposed project . For more de-tat1 , see 
Appendix C . 8 .  

The Pi dgeon s i te l i es i n  the 1 00-year fl oodp l a i n  o f  the Mi s s i s s i pp i  Ri ver but i s  protected from 
fl oodi ng to the e l evation of the project des i gn fl ood by existing  d i kes ( see F i g .  4 . 6 ) . The 
s i te is agricul tural bottoml and devoted to soybean producti on , al though it is zoned for heavy 
i ndustria l  u s e .  The s i te i s  part of the Frank C .  P i dgeon I ndustri a l  Park , owned by the Memp h i s  
and  She l by County Port Corrrni ss i on . A h i g h-qual i ty bottoml and forest l i es i n  the fl oodp l a i n  west 
of the s i te between the d i ke and the r i ver .  If the barge fac i l i ty is l ocated a l ong the M i ss i ss i pp i  
Ri ver i 20 ha ( 50 acres )  of  h i gh-qual i ty wetl ands wou l d  b e  destroyed . Th i s  a l ternati ve was 
unacceptabl e for thi s project. See Append i x  C . 8  for greater deta i l . 
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4 . 7 . 4 . 2  Al ternat i ve action 

Resol i c i t  new i ndustrial  partner to construct outsi de Shel by County 

Sel ection by DOE of a s i te outside Shel by County coul d not i nvol ve MLGW and wou l d  resul t i n  a 
t ime del ay to the project of at l east 1 8  months ,  inc l ud ing  t ime to reso l i c i t  a new i ndustri al  
partner , to negotiate a s u i tabl e new contract , and to mod i fy the ex i st i ng des i gn w i th res pect 
to the new s i te .  The added p roject cost under these c i rcumstances wou l d  exceed $90 mi l l ion  
for the most economic  a l ternative,  and  the  cost d i fferenti a l  cou l d ,  in  fact,  be several times 
greater for some s i te s .  

4 . 7 . 4 . 3  N o  action 

If no act i on is taken at the Al l en s i te ,  fl oodp l a i n  and wetl and i mpacts due to the proposed p l ant 
wou l d  be precl uded . However ,  acti ons ( dredgi ng and ash  d i sposal ) by other agenc ies mi ght affect 
wetl and resources . Moreover ,  the economi c benefi ts to the Memp h i s  area associ ated wi th the 
p l ant , i ncl ud ing  construct i on and operat ing j obs , i ncreased tax revenues , and ava i l ab i l i ty of 
i ndustr ia l  fuel gas , wou l d  be l ost wi th the use of the Al l en s i te for ash d i sposal and dredge 
deposi t ion . The pl ant is an important el ement i n  MLGW ' s  program to provi de a rel i abl e gaseous 
energy s u pp ly  for i ndustry in the Memph i s  area . 

Fa i l ure to impl ement the proposed project wi l l  not prov ide the i ntended i n formati on or advance·· 
ment of technol ogy nor assi st i n  sol v i ng Memphi s '  l ong-range energy need s .  Al though another 
project cou l d  be i n i ti ated to demonstrate th i s  technol ogy ,  s i g n i f i cant del ay in thi s porti on of 
the national and l ocal coal gas i fi cation demonstration program wou l d resu l t .  

4 . 7 . 5  Mi tigati ve measures 

The Al l en s i te 

The i ncreases i n  fl ood hei ghts el sewhere resu l t i ng from fi l l i ng the Al l en s i te are mi nor but 
u navo i dabl e .  

The extent o f  l oss  o f  l ow- to medi um-qual i ty wetl and resources wi l l  b e  m i n im ized by confi n i ng the 
d i sturbance to w ith i n  the proposed pl ant boundar ies .  These wetl ands represent 30% of  the  wetl and 
resource l ocated w ith i n  3 km ( 1 . 9  mi l es )  of the s i te center .  

Mi ti gati on measures are bei ng rev i ewed w ith the  Fish  and Wi l dl i fe Service pursuant to  the F i sh 
and Wi l dl i fe Coord i nation  Act.  As part of thi s review ,  con s i deration i s  being  g i ven to measures 
that wi l l  compensate for the net reducti on of wi l dl i fe habi tat un i ts l ost because of the constructi on 
of the proposed project. The deta i l s  of th i s  as pect of the mi ti gati on program wi l l  be fi nal i zed 
duri ng the Corps of Engi neers ' rev i ew of the Secti on 404 and Section 1 0 ,  dredge and fi l l ,  permits . 

The s i te wi l l  be ra i sed above des i gn fl ood el evation , us i ng dredge materi a l  from the M i s s i ss i pp i  
Ri ver .  

S i te runoff wi l l  be col l ected and treated , i f  appropriate ,  prior to  d i scharge . 

4 . 8  I RREVERS I BLE AND I RRETRI EVABLE COMMITMENTS OF RESOURCES 

4 . 8 . l  Land and mi nera l resources 

The s i te on which  the pl ant is l ocated wi l l  be commi tted to the project for as l ong as it is i n  
operati on . After t h e  p l ant ceases t o  operate , the s i te wi l l  b e  ava i l abl e for other uses , a l though 
non i ndustr ia l  uses wou l d  be unl i ke ly  because of the topograph i c  d i srupti on req u i red to bu i l d  the 
pl ant .  

P l ant operation w i l l  cons ume annua l l y  1 x 1 06 tons of coa l  and  0 . 1 1  x 1 06 m3 of natural gas ( see 
Appendi x  B . 0 . 3  for a compl ete l i st  of  the material  requ i rements of the project ) .  These resources 
wou l d  be i rrepl aceabl e and i rrevers i b ly  commi tted to the project ,  al though the quant it ies req u i red 
are sma l l compared w ith ava i l abl e s u ppl ies . 

4 . 8 . 2  Water and a i r  resources 

Operation  of the p l ant wi l l  consume 5 . 09 x 1 06 m3  per year of water , wh i l e  addi tional  water wi l l  
be requ i red for construct ion .  Some of th i s  water i s  eventual ly  recycl ed to  the b i osphere , wh i l e  
the remai nder i s  i rrevers i bl y  converted i nto other chemi cal forms . The project wi l l  not s i gn i f i 
cantly affect the rate o f  recharge o f  the aqu i fers supplying  the water . 
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Degradation  of a i r  and water resources , which  occurs duri ng constructi on and operati on of the 
p l ant , ceases after the p l ant stops operati ng . The adverse a i r  and water qual i ty effects of the 
p roject consequently cannot be consi dered i rrevers i b l e .  

4 . 8 . 3  Vegetation  and  wi l dl i fe resources 

Restoration of vegetation and wi l d l i fe on l and d i sturbed for the project i s  poss i b l e  but un l i ke l y .  
T h e  l and cou l d  eventua l l y  b e  retu rned t o  i ts preproject state , al though the costs of do i n g  so 
probably  wou l d  be far g reater than the costs of convert ing  the p l ant to other i ndustr i a l  uses . 
I t  i s  l i ke l y ,  therefore , that the proj ect consti tutes an econom i ca l l y  i rrevers i bl e  l oss of 
vegetation and wi l d l i fe resources at the s i te ,  a l though  not a techn i cal l y  i rrevers i bl e  l os s .  

4 . 8 . 4  Commod i ty resources 

The project wi l l  requ i re i rrevers i b l e  and i rretrievabl e  commi tments of a n umber of commodi ty 
resources i n  i ts constructi on and operati onal  phases . These i ncl ude concrete , steel , fue l s ,  g l ass , 
p i pe ,  and many i ndustr ia l  chem i ca l s .  To the extent that these commodi ties  are deri ved from 
exhausti bl e natural resou rces , they are i rrepl aceabl e under current technol og i e s .  The quanti ties  
of these resources needed , however, are mi n i scul e compared with  read i l y  avai l abl e suppl i e s .  

4 , 9  UNAVOI DABLE ADVERSE ENVIRONMENTAL IMPACTS 

Th i s  secti on conta i ns a summary of the pr i nc i pal  unavo i dabl e adverse envi ronmental i mpacts that 
wou l d  resu l t from the construction and operation of the MLGW faci l i ty .  The detai l s  o f  these 
i mpacts can be found in Sect. 4 . 1 . 

4 . 9 . l  A i r  qual i ty 

Veh ic l e exhaust and fug i t i ve dust emi ss ions  dur ing construction  wi l l  have a sma l l short-term 
adverse effect on amb i ent a i r  qual i ty in the area of the s i te .  Ground-l evel pol l utant concentra
tions resu l t i ng from veh i cl e exhausts , however , are bel ow ambient  a i r  qual i ty standards . I n  
add i t i on , most  o f  the fug i t i ve dust emi ss ions are control l ab l e i f  the fi l l  material  i s  kept wet . 

Duri ng the operational  phase o f  the proj ect , pol l utants emi tted from the faci l i ty i ncl ude 
fug i ti ve coal dust ,  su l fur d i ox i de , oxides of n i trogen , and hydrocarbons .  Coal dust emi s s i ons 
shou l d  not be s i g n i fi cant beyond 1 00 m ( 330 ft)  of the p l ant under routine meteorol ogi cal  condi 
t i on s ,  a l though strong wi nds wou l d  carry these dust  parti c l e s  farther .  Sul fur d iox ide emi s s i ons 
during rout ine  operati on wou l d not resu l t  in  v io l ations of a i r qual i ty standards , but nonroutine 
emi s s i on s  ( s uch a s  during  p l ant startup and emergency vent ing )  wou l d be h i gher . N i trogen 
d i oxide  and hydrocarbon emi s s i on s  are l i ke l y  to have negl i g i b l e  effects on a i r  qual i ty .  

4 . 9 . 2  Hydrol ogy 

S i nce the Al l en s i te i s  l ocated w ith i n the M i s s i ss i ppi  R i ver fl oodpl a i n  and subject to annual 
f l ood i n g ,  the s i te can be u sed for the project on ly  if it is fi l l ed above fl ood l evel . Current 
p l ans i ncl ude ra i s i ng the s i te by a s  much as 9 m ( 30 ft ) to protect the project from fl ood 
hazards . · Th i s  acti on wi l l  reduce the fl oodpl a i n ' s  temporary water storage capac i ty .  The resu l t 
of the fl oodp l a i n  modi fication i s  a sma l l but unavo i dabl e i ncrease i n  fl ood e l evations i n  Lake 
McKe l l a r  a l ong the Ens l ey Levee and the southern edge of Pres i dents I s l an d .  The added r i s k  of 
fl ood damage caused by the proj ect is  qu i te sma l l , however , s i nce fl ood protection  structures 
a l ready in p l ace wou l d  prov ide adequate protection agai nst the i ncreased fl ood e l evat i ons . 

Groundwater i s  ava i l ab l e  i n  suffi c ient quanti ties  to supply the construct ion and operati onal needs 
of the project wi thout redu c i ng water avai l abi l i ty to other users . At the same time , the 
qua l i ty of the g roundwater in the area cou l d  be compromi sed by storm water seepage from the p l ant ' s  
coal storage and so l i d waste d i sposa l areas . These areas are be i n g  des i gned to mi n i mi ze th i s  
ri s k  - i nc l ud ing  i nsta l l ati on o f  i mpermeab l e  l i ners , thorough compacti on o f  the ground beneath 
the l i ners , and use of mon i tor ing systems to detect potenti a l l y  harmfu l seepage . 

4 . 9 . 3  Surface water qual i ty 

Constructi on i mpacts on the water qual i ty of the M i s s i s s i pp i  Ri ver cons i s t  primari l y  of l ocal i zed , 
s hort-term perturbations ( turbi d i ty ,  i ncreased l evel s of some chemica l s ,  and i ncreased oxygen 
demand of sed i ments)  res u l ti n g  from dredg i n g .  Lake McKel l ar may be adversely affected by s i te 
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p reparati on operations ( b u i l dup  and grad i n g )  and product gas p i pel i ne constructi on because of 
i n fl owing sediment and perhaps a11U11on i a  in dredge fl u i ds . The barge turni ng basin  may suffer 
i mpacts from dredg i n g ,  s imi l a r  to those descri bed above . 

Wastewater d i scharge to the M i s s i ss i pp i  Ri ver wi l l  be a potent ia l  impact occ u rr i ng during demon
stration p l ant operation .  Wi th d i l ution of the wastewater i n  a m i x i ng zone , the impact to 
ri ver water qual i ty wou l d  be smal l i ncremental l oadi ngs of those consti tuents for wh ich  amb i ent 
concentrations exceed water qua l i ty cri teria  for water uses for wh i ch the a ffected reach of the 
r i ve r  i s  cl assi fied . These u ses do not i nc l ude domesti c use . Wastewater d i scharge w i l l  be 
permi tted under the NPDES , admi n i s tered joint ly  by the Tennessee Department of Publ i c  Hea l t h ,  
Water Qual i ty D i v i s i o n ,  and EPA. Coal sp i l l ages and i ncreased turb i d i ty may resu l t from i ncreased 
barge tra ff ic  i n  Lake McKel l ar ' s  turning  bas i n .  Peri odi c mai n tenance d redg i ng may resu l t i n  
s hort-term perturbations i n  t h i s  same area . 

4 . g . 4  Aquati c ecol ogy 

Aquati c  habi tat may be el im i nated or modi f i ed by a l l constructi on act i v i ties  ( dredg i n g ,  i nsta l l a
t i on of wastewater d i scharge structures and product gas and water suppl y p i pel i nes , s i te prepara
t i on , and barge dock construction ) . There wi l l  be l oss and degradat i on of medi um-qua l i ty aquatic 
habi tat in the turn i ng bas i n  in Lake McKel l ar .  

Outs i de of the  m ix i ng zone , operational  i mpacts from wastewater discharge i n to the  M i s s i ss i pp i  
R i ve r  a re antici pated to  be mi nor. I ncreased barge traffi c and periodic  mai n tenance dredgi ng 
may mod i fy l ocal i zed portions o f  aquat ic  habi tat i n  the barge turn i ng bas i n .  

4 . 9 . 5  Geol ogy and so i l s  

Prior  to co1T111encement o f  construction acti v i ties , the s i te wi l l  recei ve approximately  4 . 6  x 1 06 m3 
( 6 . 0  x 1 06 yd3 )  of hydrau l i ca l ly  dredged fi l l  materi al . Fi l l i ng  i s  necessary to ra i se the process 
a reas from the i r  current e l evation of about 62 m ( 203 ft ) to 71  m ( 233 ft ) , i n  order for the pl ant 
to l i e above the project des i gn fl ood l evel . Th i s  fi l l i ng and g rad ing  is unavo i dabl e if the s i te 
i s  to be used for i ndustrial  devel opment .  The i mpact on topography cannot be avoided o r  m it i gated . 

Structure foundations a re being des i gned i n  accordance wi th reco1T111endations for seismic r i s k  
zone 3 .  T h e  prel imi nary des i gn i ncl udes a factor of safety of 3 for foundations bearing  on 
soi l . F i na l  foundation des i gn i s  i ncl uded in phase I I  of the project . I f  a se i smic  event resul ts 
i n  rel ease of contami nants , potential  s i n ks for these materi al s are Lake McKel l ar ,  the Mi s s i s s i pp i  
R i ve r ,  and the al l uv i a l  aqu i fer .  

Al l soi l s  currently on the  s i te wou l d  be covered by empl acement of the  fi l l .  Occurrence of a 
major fl ood pr ior  to compl etion of the f i l l  cou l d  resu l t i n  erosion of the f i l l  a l ready i n  pl ace . 
T h i s  erosion wou l d  req u i re repl acement of l ost f i l l . U pon comp l etion , so i l  l osses can be 
min im i zed by us i ng  vegetative cover or ri prap or by pavi ng to protect the s i te .  

4 . 9 . 6  Land use 

Use of the s i te for the p roposed fac i l i ty wi l l  prevent the s i te from being used by the U . S .  Corps 
of Engi neers for the annual d i sposal of dredge spo i l s from the Miss i ss i ppi  River and Lake 
McKe l l ar .  At the present time , the Corps has di sconti nued t h i s  use of the s i te and has begun 
u s i ng  an a rea to the west of  the proposed s i te .  Al s o ,  benefi ts provi ded by the fl oodpl a i n  
forest ( support of many wi l dl i fe spec ies  i mportant for recreation , storage a n d  s l ow rel ease of  
fl oodwaters , water qual i ty mai ntenance through sediment entrapment, and g roundwater recharge ) 
wi l l  be l os t .  

U s e  of the s i te for the proposed faci l i ty i s  cons i s tent w ith t h e  s i te ' s  heavy i ndustrial zon ing  
c l as s i fication and wi l l  precl ude other potentia l  uses  of the  s i te . Most of the  offs ite fac i l it ies 
( p i pe l i nes , ut i l ity l i nes , and access road)  w i l l be on existing  r i ghts-of-way , under wate r ,  
under c i ty streets , or  i n  co11U110n r ights-of-way and wi l l  have l i ttl e effect o n  l and use . Emi ss ion 
of  air po l l utants may have s l ight adverse effects on soybean yiel ds in the v i c i n i ty of  the 
faci l i ty ,  a l though these impacts may be so  smal l that they are undetectabl e .  

4 . 9 . 7  Terrestrial  ecol ogy 

Onsite and offs i te construction wi l l  d i s turb 63 ha ( 1 56 acres ) ,  i nc l uding 43 ha ( 1 08 acres ) of  
medi um-age fl oodpl a i n  forest , 16  ha ( 40 acres ) of meadow , and 4 ha ( 1 0  acres )  of nonvegetated 
l and and water area . The p roposed project wou l d  consequently contri bute to the seri ous l osses 
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of  fl oodpl a i n  forests that have occurred in the Uni ted States .  Mature bottoml and forests i n  
the area woul d not be affected . Operation  o f  the faci l i ty wi l l  contri bute s l i ghtly to the effects 
of a i r  pol l utants on vegetati on .  

Wi l dl i fe spec ies  of  concern woul d be  v i rtual ly  el i mi nated from the  s i te but  woul d conti nue to 
exi st  i n  areas surrounding  the s i te .  N o  endangered o r  threatened speci e s  l i sted by the Federal 
government wi l l  be affected . The M i s s i s s i pp i  ki te ( l i sted by Tennessee as endangered)  and the 
s i x-l i ned racerunner and swamp rabb it  ( l i sted by Tennessee as need ing  special  management because 
of the scarc i ty of thei r habi tat) wi l l  l ose breedi ng or foragi ng habi tat , al though the k i te does 
not appear to nest on the s i te .  

4 . 1 0  Al ternati ve fates 

The proposed action  can be approved , rej ected , or modi fi ed , or a dec i s i on may be del ayed unti l 
some future date . I f  the project i s  approved ,  fi nal des i gn and construction wi l l  occur duri ng a 
period of approximately  four years ( phase I I ) .  Fol l owi ng a 20-month-l ong demonstrati on-operati on 
peri od of phase I I I ,  MLGW shal l have the right to purchase the proposed fac i l i ty .  During thi s 
postphase I I I  peri od , the MLGW faci l i ty coul d experi ence three potentia l  al ternati ve fates : 
cont i nued operat ion at the demonstrati on pl ant capaci ty , mothbal l i n g ,  or total deco1T111i ss i on i n g .  
Expans i on of the gasi fi cati on p l ant  t o  a l arger capaci ty after the demonstrati on peri od , a l though 
pos s i b l e  to a very l imited extent,  was not cons i dered a l i kely al ternati ve because of space 
l im i tation at the si te .  Therefore , no addi ti onal impacts are expected as a resul t of co1T111erc ial 
operation at the proposed p l ant .  

Duri ng conti nued operati on , t he  process ing  faci l i ti e s  wi l l  conti nue to  operate as a co1T111ercial  
venture after the  demonstrati on per iod ,  wi th mi n i mal modi ficat ion .  The  p l ant capaci ty wi l l  
conti nue to process 31 55 tons/d of coal , produci ng  4 . 3  x 1 06 m3 ( 1 54 mi l l ion  scf)  of medi um-Btu 
gas ( 300 Btu/scf) and O.  1 2  x 1 06 m3 ( 4 . 3 mi l l i on scf) of h i gh-Btu pi pel i ne gas ( 950 Btu/scf) , 
for an assumed operati onal period of 20 years.  

Mothbal l i ng and deco1T111i ss i on i ng 

Mothbal l i ng the demonstration pl ant i mpl i es that i t  woul d be shut down for an i ndefi ni te peri od 
of t ime .  Al l product i on operati ons at the faci l i ty woul d cease , al though there wou l d  be l i tt le  
or  no  di sassembly of  the equi pment at the si te .  

There are several reasons why the pl ant might  be mothbal l ed .  I f ,  for examp l e ,  the producti on 
process  proves to be tech n i ca l ly feasi b l e  i n  most , but not al l ,  respects , i t  may be necessary to 
shut  down the p l ant  unti l the technologi cal  probl ems are sol ved .  Al ternati vel y ,  the p l ant may 
prove to be techn i cal ly  feas i b l e  but not economi cal ly  v iabl e at the product and i nput pri ces 
preva i l i ng when the demonstrati on phase ends . I n  thi s  cas e ,  the pl ant might  be shut down for 
the s hort term w i th the expectati on that future market pri ces woul d make co1T111erci al operati on 
worthwhi l e .  

Shoul d the proposed faci l i ty prove to be techni�al ly  o r  economi cal ly  unsuccessful  over the l ong 
term , the p l ant  woul d be decommiss ioned. Producti on operati ons wou l d  cease , and the s i te woul d 
ei ther be restored to the extent feas ib le  or converted to another i ndustri al use . S i nce i t  i s  
i mpos s i bl e  to specul ate about the nature of other i n dustri al use s ,  the analys i s  presented here 
i s  l imi ted to the i mpacts of the s i te restorati on opti on only.  

Cont i n ued operation at the demonstrati on pl ant capaci ty is  addressed i n  Sect.  4 . 1  and su1T111arized 
in Sect.  2 . 3 . 1 . 1 .  Therefore , i mpacts associ ated w ith th i s  fate wi l l  not be repeated here ; rather , 
the thrust of th i s  analysi s i s  to h i g h l i ght  the major i ssues that wou l d  be faced under the moth
bal l i ng and decolTllli ss i on i ng fate s .  These i ssues are di scussed be l ow in greater deta i l . Reference 
i s  made to i mpacts of conti nued operati on where appropriate .  

Ai r qual i ty 

As a resu l t  of mothbal l i ng or decolTllli ss i on i ng , both di rect source and fugi t i ve emi ss ions  asso
ci ated with the operation  of the demonstration p l an t  woul d be el im inated .  However ,  s hort-term 
fug i ti ve dust emi s s ions  can be anti ci pated duri ng deco1T111i ss i on i ng of the demonstrati on pl ant. 
The impact of these emi s s i ons  wi l l  be s imi l ar to those experi enced during the constructi on of the 
demonstration p l ant .  

I t  i s  not currentl y cl ear whether an  i ndefi n i tely  mothbal l ed demonstrati on pl ant woul d be ma i n
tai ned i n  the State ' s  emi ss ions  i nventory or whether other future emi s s i on sources woul d have to 
con s i der  the emi ss ion  from the mothbal l ed pl ant i n  thei r permi tti ng process .  If the mothbal l ed 
p l ant i s  mai n tai ned on the emi ssi ons i nventory , the remai n i ng PSD i ncrement for other emi s s i on 
sources wou l d  be smal l er ,  which  cou l d  affect future i ndustri al devel opment.  
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Water qual i ty 

During  normal p l ant operation s ,  runoff and l eachate from potenti al l y  contami nated areas (coal 
storage , mai n  process  areas , ash d i sposal , and product l oadi ng areas ) wi l l  be col l ected and 
pumped to wastewater recl amation faci l i ties  for treatment prior to d i s charge or reuse wi th i n  the 
pl ant. During the mothba l l i ng period , the wastewater treatment system may be shut down . I f  
necessary ,  during the mothba l l i ng peri od o r  duri ng decommiss ion i ng acti vi ties , runoff wi l l  be 
col l ected and pumped to the T. E. Maxson Wastewater Treatment Faci l i ty for treatment prior to 
being  di scharged .  

The RCRA of  1 976 requ i res the  cont inued groundwater mon i toring  of hazardous waste d i sposal s i tes 
during and after d i sposal o perati ons .  Al though stud i es of the p i l ot pl ant ash i ndi cate that i t  
i s  nonhazardous , i f  further research conducted duri ng  the demonstration period concl udes other
wi se , s u i tabl e treatment and mon i toring programs wi l l  be adopted . I f  i t  i s  detenni ned that the 
RCRA appl i es ,  then conti n uous mon i toring  wi l l  be conducted if the p l ant i s  mothbal l ed or decom
m iss ioned. If the g roundwater mon i toring program detects that l eachate has penetrated the 
protecti ve l i ners provi ded at the di sposal s i te ,  the l eak wi l l  be l ocated and the l i ner wi l l  be 
repa i red. Leachate wi l l  be sent to the Maxson Wastewater Treatment Faci l i ty .  

Eco l ogy 

The tenni nation of  faci l i ty emi s s i ons to the envi ronment as a resul t of mothbal l i ng or decommis
s i o n i ng wou l d  have a general benefi c ia l  impact on l ocal eco l og ical systems . However ,  i f  uncon
trol l e d ,  the water qual i ty impacts on Lake McKel l ar  resul t ing  from s i te runoff coul d have adverse 
effects on aquati c bi ota . During the mothba l l i ng  period or after decommiss i on i ng ,  herbaceous 
meadow vegetati on s imi l ar to that ori g i na l l y  found on the s i te cou l d  l i kely be establ i shed. 

Land use 

Currently there are no other i denti fied competi ng uses for the proposed s i te ;  however ,  mothbal l i ng 
the proposed demonstration  p l ant wou l d  precl ude other development opportun i ties  for the si te .  

The l and used for the process i ng faci l i ty and for sol i d  waste di sposal woul d be avai l ab l e  for 
al ternati ve uses after faci l i ty decommiss ion i ng .  Th i s  avai l ab i l i ty i s  important because the 
s i te i s  i n  a prime i ndustrial  l ocati on . Proper cl osure of the waste di sposal areas woul d be 
requ i red to enabl e the future producti ve use of these areas . 

Soci oeconomics 

Most of the pennanent operati onal l abor force of 270 and the servi ce staff of 1 40 empl oyed duri ng  
the  demonstration peri od wi l l  be tenn i nated i f  the faci l i ty i s  mothbal l ed or decommiss i oned ; 
however ,  to decommi s s i on the faci l i ty ,  a work force somewhat smal l er than the number of persons 
empl oyed duri ng  constructi on of the demonstrati on plant wi l l  be requi red for a short time .  

I f  the demonstration p l ant i s  mothbal l ed o r  decommi s s i oned ,  the i n dustri es devel oped to support 
the faci l i ty wou l d  suffer economic  l os s .  

Because o n l y  mi nor expans i on of communi ty servi ces wou l d  be requi red t o  support the demonstration 
p l ant , on l y  minor impacts on communi ty servi ces woul d be anti c i pated if the demonstration p l ant 
were mothbal l ed or decommi ssi oned .  
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Appendix  A 

COMMENTS RECE IVED ON THE DRAFT ENVI RONMENTAL IMPACT STATEMENT AND DOE RESPONSES 

The Draft Envi ronmental Impact Statement ( DEIS ) ( DOE/EIS-007 1 -D )  was fi l ed wi th the Envi ronmental 
Protecti on Agency on October 24 , 1 980, and a notice of ava i l abi l i ty was pub l i shed i n  the Federat 
Register on October 3 1 ,  1 980. Copi es of the draft statement were sent to Federal , State , and 
l ocal agenc ies  and i n terested groups and i nd i v i dual s wi th a request for comments on the document.  
Cop ies  of the statement were a l so provi ded to i n terested part ies on request.  The offi c ia l  co111T1ent 
per i od ended December 1 5 ,  1 980. I n  add i t i on ,  the opportuni ty to comment on the draft statement 
was provi ded at a publ i c  hearing conducted i n  Memphi s ,  Tennessee , on December 3 ,  1 980 . 

The fol l owing agenc i es , grou ps ,  and i nd i v i dual s submi tted l etters regard i ng the Memp h i s  Li ght , 
Gas and Water D i v i s i on ( MLGW) DE IS : 

Congressman Rob i n  Beard 
Congressman Ed Jones 
U . S .  Envi ronmental Protecti on Agency 
U . S .  Ai r Force 
U . S .  Army Corps of Engi neers 
U . S .  Department of Housi ng and Urban Deve l opment 
U . S .  Department of Agricu l ture , Soi l Conservati on Serv i ce 
U . S .  Department of the Treasury 
U . S .  Department of Hea l th and Human Servi ces 
U . S .  Department of the I nterior  
Memphi s and  She l by County Office of P l an n i ng and Deve l opment 
Ameri can Gas Assoc i ation 
Natura l Resources Defense Counci l  
Memp h i s  Audubon Soci ety 
Memph i s  Ci ty Beautiful  Co111T1i ss i on 
Ci v i c  Research Center 
National  Wi l d l i fe Federat ion 
Memph i s  State Un i vers i ty 
Carol B .  Fi tzgera l d  

Statements were made by the fol l owi ng agencies , groups , and i nd i v i dual s a t  the publ i c  hearing : 

Memphi s Light,  Gas and Water 
Memph i s  and S he l by County Offi ce of P l ann i ng and Deve l opment 
Memp h i s  Ci ty Beauti fi cation Commi ssion 
U . S .  Envi ronmental Protection Agency 
Jerry Barron for Senator Howard Baker 
Jenn ifer Johnson for Congressman Haro l d  Ford 
Wi l l i e Mi l es for Senator J i m  Sasser 
Memphi s and S he l by County Bureau of Economic  Deve l opment 
Nu l l  Adams for Congressman Ed Jones 
John T. Wi l l i ams for Congressman Rob i n  Beard 
E l a i ne deLashmi t 
Jane Rousseau 
Al l en Fi tzgeral d 
NAACP - Memphi s Branch 
Ci ti zens for a Better Envi ronment 
Natural Resources Defense Counc i l  
Memp h i s  Audubon Soc i ety 
P l ato Tou l i atos 
Katheri ne Hunnen i n  
Jack Threoho l d  

Consi deration  g i ven t o  the comments rece ived by the Department o f  Energy ( DOE ) i s  refl ected partly 
in revi s i ons to the perti nent secti ons of tne text of th i s  document and part ly  by the d i scuss ions 
prov ided in thi s appendi x .  
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Comments for which  no rP.sponses are requ i red are reproduced i n  Sect . A . l .  Comments requ i r ing  
responses are reproduced i n  Sect .  A . 2 .  Indivi dual comments wi th i n  each l etter are i denti fi ed 
by a comment code , such as EPA- 1 2 .  These codes are shown on each l etter i n  Sect .  A . 2 .  Responses 
to these comments are provi ded in Sect. A . 3 .  I nd i v i dual  comments are not reproduced in th i s  
secti on . T h e  responses are g i ven i n  the order i n  wh i ch the comments appear i n  Sect .  A . 2  and are 
i denti fi ed by the same i denti fier code as appears on the l etters . Where appropri ate , ful l 
responses are not g i ven , but a previ ous response to a s i mi l ar comment i s  referenced .  

Substanti ve comments made at  t he  publ i c  hearing  that were not transmi tted i n  wri ti ng or adequately  
addressed at  the  hearing  are excerpted from the hearing transcri pt and  reproduced i n  Sect . A . 4 .  
Each o f  these comments has a n  associ ated i denti fier code . Responses to these comments are pro
vi ded in Sect .  A . 5 .  Fol l owi ng the publ i c  heari ng , the pres i di n g  board provi ded a l etter commenti ng 
on the draft statement.  Thi s l etter is  reproduced i n  Sect .  A . 4 ,  and responses are provi ded in  
Sect . A . 5 .  

A s i gn i fi cant number o f  comments were recei ved i n  three areas : s i te sel ecti on , hea l th effects , 
and p l ant makeup-water sources .  Spec i f i c  responses to these comments are g i ven i n  thi s  append i x .  
However, because o f  the number o f  comments i n  these three areas , some general remarks are g i ven 
here . 

S i te sel ection . The sel ecti on of a s i te for a faci l i ty such as MLGW i nvol ves the cons i derati on 
of envi ronmental factors , as wel l as other factors such as costs , i n sti tutional constrai nts , and 
schedu l e .  Th i s  F i na l  Envi ronmental Impact Statement ( FEIS ) l argely deal s wi th envi ronmental 
factors . Any recent i nformation i nfl uencing  predi cted envi ronmental i mpacts at the proposed or 
a l ternati ve s i tes has been i nc l uded i n  the FEIS . A comp l ete di scus s i on of other factors 
i nfl uenc ing  the u l t i mate sel ecti on of a s i te i s  beyond the scope of an E I S ; however ,  some d i s 
cuss ion  of  these other factors i s  provi ded i n  Appendi x  C . 8 .  

Hea l th effects . Section 1 . 4 . 8 . 3 has been expanded to provi de greater deta i l  regardi ng the com
p l ete hea l th r i s k  assessment to be performed prior to p l ant operation . A l s o ,  s i nce i ss uance of 
the draft statement ,  new data from p i l ot p l ant studi es have become avai l ab l e .  Based on th i s  
data , a prel imi nary ri s k  assessment has been performed and i s  provi ded i n  Sect .  4 . 4  o f  the FEIS . 

P l ant makeup water .  An  analys i s  of i mpacts resul ting  from the u se  of aqui fer water for p l ant 
makeup , al ong w ith ana lyses of i mpacts resu l ting  from al ternati ve makeup sources , have been 
performed . Resu l ts of these ana lyses are g i ven in Sect . 2 . 3 . 2 . 1 of the FEIS . 
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ROBIN BEARD 
•� 01sT•fCT T1:�su:1: 

WAIHINQTON O,.,.ICEo 
l.U � Mouu: 0,l'ICI: Su1u:i1NO 

WASHIHGTOH, o.c. zosts 
(102) U.5-llt ' 
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Ql:ongrez.s of tbe ztlniteb �tntes 
�1ousc of l\tprtstntntiue.s 

Ufasbinnton, P.<!:. 20515 

DtSTRICT Clrl'ICl:S1 

n1s Porua 
Su1T1: IU 

Ml:t.tl'Ht•, TK:NNUSU. )1 1 1 7  

001) 767-HSZ 

U Pue1..11:: Sou.UIC 
CoUJM•IA. Tt:NNusr.r. )1401 

(llS) Jaa..Z I U  

STATEMENT FROM : DECEMBER 3 ,  1980 

CONGRES SMAN ROBIN BEARD 

SIXTH DI STRICT TENNESSEE 

229 CANNON HOUSE OFFICE BUILDING 

WASHINGTON , D . C .  20515 

I THINK M Y  POSITION O N  THE PROPOSED COAL GASIFICATION PLANT IS WELL 

KNOWN , AND I REGRET THAT SOME RATHER SHODDY POLITICAL ACTIVITIES IN THE 

PAST SEVERAL WEEKS HAVE NECESSITATED MY REPEATING THAT POSITION . 

I AM STRONGLY IN FAVOR OF THE TIMELY COMPLETION OF THIS PROJECT. 

WHILE I DISAGREED WITH SEVERAL OF THE SYNFUELS BILL ' S  PROV I S IONS , I 

WHOLEHEARTEDLY ENDORSED THE CONCEPT OF ESTABLISHING PILOT PROJECTS THAT 

WOULD DEVELOP COST-EFFICIENT METHODS OF BURNING MORE OF THIS NATION ' S  COAL . 

NATURALLY , I AGREE THAT MEMPHIS IS AN IDEAL LOCATION FOR SUCH A PLANT . 

THE MEDIUM BTU GAS THAT WILL BE PRODUCED IS PERFECTLY SUITED FOR AN URBAN 

ENVI RONMENT AND MEMPHI S  OFFERS UNIQUE ACCESS TO RAIL AND BARGE TRANSPORTATION 

FACILITIES FOR THE NECESSARY COAL SHIPMENTS . 

MOST IMPORTANTLY , CONSTRUCTION AND OPERATION OF THE PLANT WILL HELP 

PROVIDE MANY MUCH-NEEDED JOBS WITHIN THE MEMPHIS COMMUNITY .  IN SHORT , MEMPHIS 

BOTH NEEDS AND DESERVES THIS FACILITY, AND I WILL DO ALL IN MY POWER TO INSURE 

THAT IT WILL BE CONSTRUCTED .  A S  I SAID EARLIER , IF THE PRESIDENT ' S  D.IRECTOR 

OF HIS OFFICE OF MANAGEMENT AND BUDGET PERSISTS IN HIS ATTEMPTS TO CUT FUNDING , 

I WILL WORK TO MAKE SURE THAT THE NEW ADMINI STRATION REVERSES THAT DECISION . 

I WOULD ALSO LIKE TO ACKNOWLEDGE ALL THE WORK THAT THE MEMPHIS COMMUN ITY 

HAS DONE TO ATTRACT THIS PROJECT. IT IS AN INDICATION OF THE V I S ION AND 

INNOVATION THAT IS FAST BECOMING THE SYMBOL OF THE NEW MEMPH I S . 



ED JONES 
7TH O:STRICT. T£NNCSSEE 

106 CAHNVH Houst OF.,.IC.£ DulLDINO 
(202) 22�71• 

COMM ITTEE ON 
AGAICUL TURE 

CHAIRMA>l1 
SUBCOMMITTEE ON 

CONSERVATION ANO CREDIT 

COMM ITTEE ON HOUSE ADMINISTRATION 

CHAUIMAH1 
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C!tongress of tbc Wnitcb �tatcs 
;r,ouse of lleprtsmtatibes 

f&ibington, :13.<t. 20515 

g��'t��';;����';" December 2 ,  1980 

.Mr. Dave Hansen 
President 
Merrphis Light , Gas and Water Division 
P .O. Box 430 
Memphis , Tennessee 38101 

Dear Dave , 

DISTJlllCT OFF&cl:S: 
ROOM B-7, PO!:T OrF"IC[ ButLOINO 

JACKSON, TENNLSSE£ 38301 

(901) 423-4848 

3179 NORTH WATKINS 
MtMPH1$, TCNN£SSE£ 3812.7 

(901) 356-4094 

P.O. Box 128 
YORICYlui:. T£NNE:S�EI[ 38389 

(901) 643-612.S 

Thank you for your recent letter inviting me to attend the Depa.rtrrent 
of Energy ' s  public hearing being held in conjunction with the Industrial 
Fuel Gas Daronstration Project. I appreciate your keeping me informed of 
the progress of this project, but regret that I will be in Washington 
attending the scheduled session of the House on this date . I would appre
ciate ,  h�ver, this letter being read into the record of the public hearing . 

I have supported the efforts to obtain this demonstration project for 
the .Memphis area since it was conceived . I think that such a pilot project 
will provide an opportunity to advance the coal gasification technology that 
already exists , thus preparing our country for the future when we may be 
depending rrore heavily on synthetic fuels .  With the long lead t ime  needed 
to fully develop these technologies , I think it is :irrq:>erative that such a 
project be pursued as quickly as possible so that our nation is prepared for 
its future energy needs . The use of coal to produce a medium BTU gas for 
industrial use accarplishes both our goal to use rrore coal and simultaneously 
develop technologies that will be needed for future use in our continuing 
effort to reduce dependency on foreign energy source s .  

I ccmrend the City o f  1'anphis and the Light, Ga s  and Water Division for 
your efforts in this regard and look forward to full develq:1rent of the project 
in .Memphis .  

With kindest regards and best wishes, I am 

Sincerely, 

{__Q.&� Ed Jones , M . C .  

EJ : aw 
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\'11\ \) ci) () - � ll � l 
C) tYl  1::?. L� I I \' I " I r  I \_c . .  (I ,{ <"- tJ DEPARTMENT OF THE A I R FO RCE 

REGION A L  CIVIL ENG I N E E R ,  E A ST E R N  REGION (HQ AFESC} 
5 2 6  TITLE B U I L D I N G ,  30 PRYOR STREET, S.W. 

A T L A N T A ,  G E O RG I A  3 0 3 0 3  

ATTN o,, ROVl 11 

•u•J«T, Draft Environment al Impact S tatement (DEIS ) ,  Memphis Light , Gas and 
Water Division Industrial Fuel Gas Demons tration Proj ect , Memphis , 
Shelby Coun ty , TN 

Mi U .  S 0 Department o f  Energy 
Chicago Operations and Regional Office 
Attn : Dr. Robert Laz a 
9 700 South Cass Avenue 
Argonne , IL 60439 

l. As the U. S .  Air Force point o f  con tact for federal regional offices 
in Federal Re gions I - IV, we have been designated by HQ USAF to pro
vide Air Force commen ts on the subj ect DEI S .  Our review of  this DEIS 
reveals that this proj ect would have no impact on Air Force active or 
reserve activities in the area. Therefore , we have no comments on the 
s ub j e c t  DEIS . 

2 .  We thank you for the opportunity to review this DEI S .  I f  you have 
any quest ions , please call Cap tain John Giarne s e ,  404-221-6 7 76/ 6618 or 
FTS 2 42-67 7�/6618.  

�£t'J;.� i� tC:� 
RONALD H ,  WATERS 
L t ,  Colonel,  USAF 
Deputy Regional Civil Engineer 

Cy to : SAF/MIQ 
HQ USAF/LEEV 
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D E P A R T M E N T  O F  H O US I N G  A N D  U R B A N  D E V E LO P M E N T  

W A SH I N (; T ON, D.C. 204 1 0  

O IF IF I C E  O IF  T H E  A S S I S  T A. N T  S E C R E T A R Y  

f' O R  C O MM U N I T Y  P L A. N N ! N G  A N O  D E V E L O P M E N T  

Mr . Robert W.  Laza 
Department of Energy 
Project Management Division 
9800 South Cass Avenue 
Argonne , I l l inois 60439 

Dear Mr . Laza :  

NOV I 4 198� 

Sub j ec t :  Draft Envi ronmental Impact Statement 
Memphis Light , Gas and Water Division 
Industrial Fuel Gas , Demonstrat i on Proj ect 
Memphis , Shelby County , Tennessee 

I N  R E P L Y  R E F E R  T O :  

Thank you for providing u s  the opport un i ty t o  review the above draft Environ
mental Impact Statement (EIS ) .  In accordance wi th 2 4  Cr"R Part 5 0  Protection 
and Enhancement of Envi ronmental Quali ty,  Department of Housing and Urban 
Development procedures , particul arly Secti on 50 . 6 1  of our Regul ations , we are 
forwarding the EIS to the responsible HUD Regional Envi ronmental Officer . He 
will review and comment as appropri ate,  di rectly to you by your due dat e .  

I f  non-HUD EIS ' s  are sent directly t o  the Office with review responsibi l i ty ,  i t  
would assure more pranpt and thorough review. You should send copies of all 
future EIS ' s  as fol l ows :  

1 .  Al l  EIS ' s  on legislat i ve proposal s ,  regulations , or pol i cy documents of 
nati onal or mul ti - state programmatic s i gnificance are revi ewed by HUD 
Headquarters and should be sent to Mr . Richard H. Broun , D i rector , Office 
of Envi ronmental Qual ity,  HUD , Washington , D .  C .  20410 ;  and 

2 .  All other site spec ific acti vi t i es or proj ect EIS ' s  shoul d be forwarded to 
the appropri ate HUD Regi onal Office for comment . We have enclosed a l i st 
of our Regional Environmental Officers and the i r  addresses . 

If you have any questions in thi s regard, pl ease feel free to contact me at 
(202 ) 755-6300 . 

Si ncerely , 

� ), ! ·  
• C� /'\ . ...._"" ,,__, _ _  �/·� �-:/..- I ... -/<.�-.._z _-:t,.7�-
R i chard H .  Broun 
D i rec tor 
Office of Environmental Qual i ty 

Enc losure 
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Region I David Prescott Region VIII 
Environmental Officer 
Department of Housing 

& Urban Development 
John F .  Kennedy Buil ding 
Room 800 
Boston , Massachusetts 02203 

Region II Marvin Krotenberg Region IX 
Environmental Officer 
Department of Housing 

& Urban Development 
26 Federal Plaza 
New Yor k ,  New York 10007 

Region III Larry Levine 
Environmental Officer 
Department of Housing Region X 

& Urban Development 
Curtis Building 
6th and Walnut Streets 
Philadelphia , Pennsylvania 19106 

Region IV Ivar Iverson 
Environmental Officer 
Department of Housing 

& Urban Development 
Richard B .  Russell Federal Building 
75 Spring Street , S . W .  
Atlanta , Georgia 30303 

Region V Harry Blus 
Environmental Officer 
Department of Housing 

& Urban Development 
300 South Wacker Drive 
Chicago , Illinois 60606 

Region VI Otis Trimble 
Environmental Officer 
Department of Housing 

& Urban Development 
221 W. Lancaster Avenue 
P . O .  Box 2905 
Fort Worth , Texas 76113 

Region VII Gary Ultican 
Environmental Officer 
Department of Housi�g 

& Urban Development 
Federal Office 3ui: ::ng 
911 Wal�ut Street , ?.oom 300 
Kansas City , Missouri 64106 

Walter Kelm 
Environmental Officer 
Department of Housing 

& Urban Development 
Executive Tower Building 
1405 Curtis S treet 
Denver , Colorado 80202 

Dale James 
Environmental Officer 
Department of Housing 

& Urban Development 
450 Golden Gate Avenue 
Box 36003 
San Francisco , California 

9 4102 

Ry Tanino 
Environmental Officer 
Department of Housing 

& Urban Development 
3003 Arcade Plaza Bldg . 
1 321 Second Avenue 
Seattle , Washington 98101 



� WI 
United States Department of 
Agriculture 

Soil Conservation 
Service 

Mr . Robert W .  Laza 
Department of Energy 
Project Management Di vi s i on 
MLGW Publ i c  Hear ing  
9800 South Cass Avenue 
Argonne , I l l i no i s  60439 

Dear Mr. Laza : 
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675 U .  S .  Courthouse 
Nashv i 1 l e ,  Tennessee 37203 

January 5, 1 981 

We have revi ewed the Draft Envi ronmental Impact Statement - Memphi s  L i ght , 
Gas and Water D i v i s i on Industrial Fuel Gas Demonstrati on Project , Memphi s ,  
She l by County , Tennessee , October 1 980 . 

The Pidgeon s i te has been c l assi fied as prime farml and accord ing  to i n ter
pretati ons  based on  the Shel by County Soi l  Survey i n fo rmati on and the 
National cri teri a .  The s i te is presently bei ng used for soybean production . 

The Al l en s i te and the Ri vergate s i te do not have the characteri s ti cs to be 
c lass i fi ed as prime farml and . 

We appreci ate the opportunity to review the Draft Envrionmental Impact 
Statement .  P l ease l et u s  know if  we can furn i sh any other i n formati on .  

Si ncere l y ,  

�u. .. � ... 
Donal d C .  B i vens 
State Conservati on i st 
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't> t'ri .o - io - ;;, 5 8 <{ 
��-\...- 0 I"<\ 

OFF ICE OF THE SECRETARY OF T H E  TREASURY 
WASH I N G TON, D . C .  20220 

November 4 ,  1 9 8 0  

Dear Dr . Laza : 

Thank you for forwarding a copy of the draft Memphis 
Light , Gas  and Water Divis ion Indus trial Fue l Gas  
Demon s tration Proj ec t .  This  Depar tment has no comment 
on the s ta t ement . 

� /1 . -' ,- , . ' ,-:;/ / / 
S in�er�

� 
,,,:;(/, /<� · / /J 

, /  <: ':/�/ ,y//i�'� /,__ y--;/� / . / ,// , / -· 
• · A�thony/V .  DiSilves tre 

As s is tant Director (Environmental Programs ) 
Office of Admini s trative Programs 

Dr . Robert Laza 
U . S .  Depar tment of Energy 
Chicago Operations and 

Reg ional Off ice 
9 7 0 0  South Cas s Avenue 
Argonne , Illinois 6 0439 
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B U R EAU  O F  E C O N OM I C  D E V E L O P M E N T /  

O F F I C E  O F  P L A N N I NG A N D  D E V E L O P M E NT 

O F  

M EM P H I S  A N D  S H E L B Y  C O U NT Y  

M E M P H I S  L I G H T, G A S  A N D  WAT E R  D I V I S I O N  

I N D U S T R I A L  F U E L  G A S  D EM O N S T R A T I O N  

P R O J E C T ' S  D R A F T  

E NV I RO N M E N T A L  I M P A C T  STAT EM E N T  

D E C E M B E R  3 ,  1 9 80  
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I t  i s  a p l e a s u r e  t o  t e s t i fy o n  b e h a l f o f  t h e  B u re a u  o f  E c o n o m i c 

D e v e l o pm e n t / Mem p h i s  a n d  S h e l by C o u n ty O ff i c e  o f  P l a n n i n g a n d  D e v e l o p 

me n t  fo r s u c h  a w o r t hy p r o j e c t . 

I t  i s  p a r t i c u l a r l y  n o t e w o r t h y  t h a t  t h e  E . I . S .  p re pa r a t i o n  a n d  r e 

l e a s e  p h a s e s  h a v e  b e e n  m a d e  m o re e x p e d i e n t  b y  a n  E n v i r o n m e n ta l  T a s k 

F o r c e  w h i c h a s s u r e s  a n  a dm i n i s t r a t i v e  fo l l ow - u p  c a p a b i l i ty i n  t h e  

f i e l d  o f f i c e s  o f  t h e  D e p a r tme n t  o f  E n e r gy . 

I t  i s  a l s o  s i g n i f i c a n t  t h a t  a s  a r e s u l t  o f  memo r a n d a  i n  S e p te mb e r  

o f  t h i s  y e a r  t h e  E . P . A .  a n d  D. O . E .  a re w o r k i n g  to g e t h e r  mo r e  c l o 5 e l y . 

We  a t  t h e  l o c a l l e v e l  h o p e  t h i s  fa v o ra b l e t r e n d  c o n t i n u e s . 

A c c o rd i n g  t o  t h e  B u r e a u  o f  B u s i n e s s  R e s e a r c h , M . S . U .  • t udy t h e  n um b e r  

o f  p o t e n t i a l  g a s - i n t e n s i v e i n d u s t r i e s  w h i c h c o u l d l o c a t e  i n  M e m p h i s ,  

g i v e n  a d e q u a te s p a c e  a n d  s u p p o r t f a c i l i t i e s ,  t o t a l t o  o v e r  50  l n d u s 

t r i e s  i n  t h e  n e x t  2 0  y e a r s . 

T h i s g i v e s  s om e  b a s i c  i n d i c a t i o n  a s  t o  a d e s i d e r a t a  fo r n ew i n d u s t ry 

a n d  j o b s . 

T h e  G r e a t e r  M e m p h i s  C o mm u n i ty G o v e rn o r ' s  E c o n om i c  a n d  J o b s  C o n fe re n c e  

m e n t i o n e d  s p e c i f i c a l l y  u n d e r  t h e  g o a l  e n t i t l e d :  " T a k e  s t e p s  t o  i n s u re 

r e a s o n a b l e e n e rgy  c o s t s , a d e q u a t e  e n e rgy s u p p l i e s ,  a n d  e n e rgy 

c o n s e rv a t i o n  the  fo l l ow i n g  p r i o r i ty " , a n d  I q u o t e : 

P r i o r i ty 2 - Ga i n  p u b l i c  s u p p o r t  f o r  n e w  e n e rgy  f a c i l i t i e s .  

L e a d  r e s p o n s i b i l i ty: M e m p h i s  L i g h t ,  G a s  & W a t e r  

D i v i s i o n .  T i me f rame : I mme d i a t e . Ga i n  s u p p o r t  

f r o m  a l l s e c t o r s  fo r M . L . G . &W ' s  e f fo r t s  t o  b u i l d  

a c o a l g a s i f i c a t i o n  p l a n t  a n d  t a k e  s te p s  t o  f i n d  
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o th e r  n e w  s o u r c e s  o f  e n e rgy i n c l u d i n g c o - g e n e ra t i o n  

p l a n t s , s y n t h e t i c f u e l  i n n o v a t i o n s  a n d  s o l a r  i n 

s t a l l a t i o n s . "  

An  i n t e g r a l  p a r t  o f  t h e  o v e ra l l t h r u s t  o f  t h i s  c o n f e re n c e , h e l d i n  

N o v e m b e r  1 9 7 9 ,  a n d  o f  t h e  1 9 80  M e m p h i s  J o b s  C o n f e r e n c e  i s  t h e  c r e a t i o n  

o f  m o r e  j o b s  a n d  a g e n e r a l  e c o n om i c  i m p ro v e m e n t  f o r  t h e  M e m p h i s  a re a . 

E n e r g y  h a s  p l a y e d  n o  s m a l l ro l e  i n  t h e  fo r m u l a t i o n  o f  a n  e c o n o m i c 

d e v e l o p m e n t  s t r a t e gy f o r  M em p h i s .  T h e  E n e r g y  T a s k F o rc e  u n d e r l i n e d  

t h i s  v i t a l  r o l e  f o r  e n e rgy  a s  i t  r e l a t e s  to  j o b s , by  o f fe r i n g  t h e  

a b o v e  r e c o m m e n d a t i o n .  

T h i s  t e s t i mo ny s h o u l d  h e l p e m p h a s i z e t h e  s u p p o r t  f o r  t h e  r e c o mm e n d a 

t i o n  a n d  fo r c o a l - g a s i f i c a t i o n .  

V i r t u a l l y  a l l e n e rg y  c o n s u m e d  i n  M em p h i s  i s  i m p o r te d  a c c o rd i n g to  

r e s e a r c h  c o m p i l e d by  t h e  E n e r g y  T a s k F o r c e  C o mm i t t e e .  T h i s  d e f i c i t 

i n  p r o d u c t i o n  c re a t e s  a s e r i o u s  e n e rgy  " b a l a n c e  o f  p ay me n t s "  p ro b l e m  

fo r M e m p h i s ,  th u s  r e s u l t i n g  i n  a s e r i o u s  o u t f l o w  o f  c a p i t a l . 

W h i l e  t h e  c o a l - g a s i f i c a t i o n  p l a n t  w i l l  n o t  l o c a l l y  r e d u c e  t h e  

b a l a n c e  o f  p aym e n t s  p ro b l e m  b e c a u s e  o f  t h e  c o a l b e i n g  " i m p o r t e d  

f r o m  W e s te r n Ke n t u c ky "  i t  w i l l  g o  fa r t o  p ro v i d e  a m e d i um B T U  g a s  

c a p a b i l i ty w h i c h  w i l l  s u p p l e m e n t  e x i s t i n g g a s  s u p p l i e s w h i c h  a re 

c u r re n t l y i m p o r t e d  f r o m  o v e r s e a s  i n  t h e  f o rm o f  n u m b e r  two a n d  

n u m b e r  s i x  f u e l  o i l . 
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T h e  g o a l  o f  t h e  J o b s  C o n fe re n c e  t o  I m p ro v e  t h e  Mem p h i s  A re a ' s  

I n d u s t r i a l  M i x  h a s  a s  i t s n um b e r o n e  p r i o r i ty t h e  p ro v i s i o n o f  

mo re  h i g h - wa g e , h i g h - p ro d u c t i v i ty i n d u s t ry .  " M emp h i s  s h o u l d s e e k  

i n d u s t ry a n d  b u s i n e s s  a t  a l l s k i l l  l e v e l s ,  b u t  t h i s  e f fo r t  s h o u l d  

b e  g u i d e d  by a c h i e v i n g  a n  i n d u s t r i a l  m i x  t h a t  c o n c e n t ra t e s  m o r e  o n  

h i g h - wa g e , h i g h - p ro d u c t i v i ty i n d u s t ry . "  T h e  c o a l - g a s i f i c a t i o n  

p l a n t  w i l l  u n do u b te d l y  a i d  i n  a t t r a c t i n g g a s - i n t e n s i v e  i n d u s t r i e s  

t o  Mem p h i s .  

A c c o rd i n g  to  t h e  S u r v ey o f  C u r r e n t  B u s i n e s s - A p r i l ,  1 9 8 0  t h e  p e r  

c a p i ta i n c o m e  i s  $ 7 , 2 3 1  f o r  t h e  M e mp h i s  S MS A .  T h i s  c o m p a r e s  t o  a 

1 9 7 7  F i g u re o f  $ 6 , 4 9 5  w h i c h i s  a n  i n c r e a s e  o f  o v e r  1 0 % .  H o we v e r ,  

a s  e v e ry o n e  k n ows , t h i s  d o e s  n o t  k e e p  u p  w i t h  t h e  i n f l a t i o n  r a t e . 

D e s p i t e  c u r r e n t  i n t e n s i v e e f fo r t s , t h i s  p r o b l e m i s  f a r  f r o m  b e i n g  

s o l v e d . 

N e v e r t h e l e s s , t h e re i s  h o p e .  M e m p h i s p o s s e s s e s  a w i l l i n g ,  a b l e  

a n d  d i v e r s i f i e d  l a b o r  s u p p l y ,  a c a p a b i l i ty o f  p ro v i d i n g  g o o d s  a n d  

s e rv i c e s  t o  a 1 0 5 - co u n ty p r i ma ry ma r k e t  a re a  a n d  a s o l i d  l e a d e rs h i p  

i n  M em p h i s  a n d  S h e l by C o u n ty w h i c h  a c t i v e l y  s u p p o r ts e c o n o m i c 

d e v e l o pme n t .  T h e s e  f a c t o r s  c a n  c o n t r i b u te t o  a g re a t e r  i n d u s t r i a l  

m i x  a n d  a g re a t e r p e r  ca p i t a  i n c o m e  i . e .  a n  e n h a n c e d  q u a l i ty o f  

l i v i n g fo r M e m p h i s  c i t i z e n ry .  

1 5 , 0 0 0  i n d u s t r i a l  j o b s  h a v e  b e e n  fo re c a s t  a s  a r e s u l t o f  t h e  p ro 

j e c t e d  c a p i t a l  c o s t  o f  $ 4 0 0  m i l l i o n  ( i n  1 9 7 9  d o l l a r s ) .  7 0 0 - p l u s  v v 
co n s t r u c t i o n  j o b s  w i l l  b e  p ro v i d e d  o v e r  t h e  fo r -y e a r  c o n s t r u c t i o n  

p e r i o d .  2 5 0  j o b s  w i l l  c o m p r i s e  t h e  o p e r a t i o n s  s ta f f .  
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F u r t h e rmo r e , $ 1 0 6 m i l l i o n  i n  t a x e s  w i l l  b e  r e t u r n e d  d u r i n g  c o n s t r u c 

t i o n  a n d  $ 2 6  m i l l i o n  u p o n  t h e  o p e ra t i o n  o f  t h e  p l a n t .  

S o , i t  i s  e a sy t o  r e c o g n i z e t h a t  t h e  Mem p h i s e n e r g y  b a l a n c e  o f  p a y 

m e n t s  ( o v e r - c om i n g  t h e  d e f i c i t )  a n d  t h e  e c o n om i c b e n e f i t s  ( a c c e n t u a t i n g  

th e p o s i t i v e )  w i l l  c o n t r i b u te g re a t l y  t o  M e m p h i s '  e c o n om i c c l i m a t e  

a s  w e l l a s  t h e  o v e ra l l  e n e rgy p i c t u re i n  t h e  U n i t e d  S t a t e s . 

T h e r e  w a s  c e r t a i n l y  n o  m a n d a te i n  t h e  r e c e n t  e l e c t i o n  r e t u r n s  t o  

d i s em b o w e l  t h e  c l e a n - a i r a n d  c l e a n - w a t e r  l aw s  o f  Ame r i c a . T h e  

p u b l i c  s t i l l  wa n t s  t h e  b a s i c  p ro g r a m s  t o  c o n t i n u e . 

B u t ,  t h e  ma i n  p r i o r i ty i $  a n d  w i l l  b e  j o b s a n d  a n  i m p ro v e d  e c o n o m i c  

c l i ma te . 

C e r ta i n l y ,  t h e  M e m p h i s  c o a l - g a s i f i c a t i o n  p l a n t  w i l l  b e  a d e m o n s t r a 

t i o n  p ro j e c t  t h a t  w i l l  e x c e e d  t h e  r e q u i r em e n ts o f  a ny f u t u r e  l owe r 

a i r - q u a l i ty r e s t r i c t i o n s  b e c a u s e  i t  m o re t h a n  a d e q u a te l y  m e e t s  t h e  

c u r r e n t  r e q u i r em e n t s  a s  t h e  p roj e c t  i s  p l a n n e d . 

C o a l  g a s i fi ca t i o n  u t i l i z es a h i g h - s u l p h u r  c o a l  w h i c h  i s  n o n - r e n ew 

a b l e b u t  a b u n d a n t  a n d  r e a d i l y  a va i l a b l e .  I t  p ro d u c e s , t h ro u g h  t h e  

p e r f e c t e d  U - G a s  p ro c e s s ,  a g a s  t h a t  i s  c l e a n ,  c o m p e t i t i v e  a n d  u s e 

fu l f o r  i n d u s t ry i n  M e mp h i s .  W e  h o p e  t h a t  t h e  p ro j e c t  m o v e s  a h e a d  

a s  s c h e du l ed .  
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E(!Js� Memphis and Shelby County 
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November 2 1 , 1 9 8 0  

Dr . Robert W .  Laza 
Department of Energy 
Pro j ect Management D i v i s i o n  
9 8 0 0  South C a s s  Avenue 
Argonne , I l linois 6 0 4 3 9  

RE : MLGW Pub l i c  Meeting - December 3 ,  1 9 8 0  

Dear Dr . Laza : 

The purpo s e  of thi s letter i s  to transmit comments concerning 
in formation pre s e nted i n  the draft environme ntal impact st atement 
< D EI S )  "Memphi s Light , Gas and Water ( M LG W )  Industrial Fuel Gas 
Demonstration Pro j e ct " ,  Memphis , She lby County , Tenne s s e e , 
October 1 9 8 0  ( D OE E I S - 0 0 7 1- D ) .  We requ e s t  that this letter be 
inc luded in the record for the public meeting on the DEIS s cheduled 
for December 3 ,  1 9 9 n  at Chri s t ian Brothers College i n  Memph i s . 

The Memphi s - Sh e lby County Office of P lanning and Deve lopme nt has 
c l o s e ly reviewed the te chni c a l , economic and environmental aspects 
o f  the prop o s e d  MLGW I ndustrial F u e l  Gas Demo n s trat i o n  Pro j e c t . 
Thi s  cooperative c o s t - s haring pro j e c t  offers a valuable opportunity 
to provide a t ime ly demon strat ion o f  the techn i c a l  fe a s i b i lity of 
large s cale product i o n  of industrial fuel gas from high-sulfur 
coal and sho u l d  advance the state of the art i n  coal gasificat i o n . 
Demonstration of thi s improved gasification t e chnology w i l l  b u i l d  
private s e c t o r  confidenc e , whi ch i s  of primary importance to the 
rap i d  expan s i o n  of the dome s t i c  fue l s  i n dustry and attainment o f  
synth e t i c  f u e l  p r o du c t i on capacity goals e stab l i sh e d  by the 
Energy Security Act . 

The DEIS demo nstrat e s  that the proposed gas i f i cation p ro j ect w i l l  
be economi c a l l y  viable a s  we l l , and i t  i s  c ertain that t h e  ec onomi c s  
o f  the pro j ect w i l l  become even more attrac t i v e  as the c o s t s  o f  
conventional e nergy sources cont i nue to ri s e . E s p e c i a l l y  notab l e  
from an e conomi c p o i nt o f  v i e w  i s  the propo s e d  lo c at ion o f  the 
g a s i f i c a t i o n  fac i l i t y .  B e s ides p o s s e s s ing e x c e l lent rai l and wat e r  
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t ransportation acc e s s  for bringing i n  coal , the propo s e d  s it e  
i s  s i tuat e d  within a n  area of e x i s t ing and p lanne d  indu s t r i a l  
growth . Loc al gove rnment has p la c e d  a h i gh p r i o r i t y  on t h e  c o n 
t i nue d d e v e l opment o f  t h i s  indu s t r i a l  are a ,  and the c o a l  
g a s i f i c a t i o n  fac i l ity wi l l  b e  ab l e  t o  provide a c omp e t i t i v e , 
c l e an and convenient energy supply t o  a growing numb er o f  indu s 
t r i a l  c u s t omers l o c at e d  we l l  within t h e  economic t ransp ort l i m i t s  
f o r  me d i um- BTU gas . 

As for environmental concern s , inf orma t i on pre s e nt e d  in the D E I S  
pro v i d e s  adequate a s s uran c e  t hat the pro p o s e d  gas i f i cation fac i l i t y  
d e s ign wi l l  incorporat e appropriat e control f e a t u r e s  t o  e n s ure 
operat ion in an env ironment a l ly sound mann e r . Th e pro j e c t  o f fe r s  
a n  opportunity t o  demon s t rate t h a t  deve lopment o f  dome s t i c  c o a l  
r e s o ur c e s  to d e cre a s e  the nat ional r e l iance on v o lat i l e  fore i gn 
sources o f  e nergy s upp l i e s  can be achi e v e d  without c omprom i s ing 
e ffort s to maintain an improved e n v i ronment . 

Based on the i nformation c ontained in the D E I S  and our fami l iarity 
w i t h  t h e  deve lopment al h i s t ory of t h e  proj e c t , this office s upport s 
the approval of the MLGW I n d u s t r i a l  F u e l  G a s  Demo n s t rat ion 
Pro j e ct a s  propo s e d . We encourage t h e  r e s pons i b l e  government 
agenc i e s  to advance the pro j ect t oward imp lement a t i on as e x p e d i 
t i ous ly a s  i s  pract icab l e . 1inc er:e ly , ( '{'"" 

I \\ c(�.\(\��\�jt�) 
i J;;a e l  C .  Rit z · \_, 

Director 

MCR/ lh 
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MEMPHIS LIGHT, GAS AND WATER DIVISION 

0& YID P' .  M ANll:N 
••1a1tt&•T 

December 2 ,  1980 

Dr . Robert Laza 
Memphis Proj ec t  Pub lic Hearing 
Chicago Operations and Regional O f f ice 
9700 South Cass Avenue 
Argonne , Illinois 60439 

Dear Dr . Laza : 

Subjec t :  Proposed Comment s  By Memphis Ligh t ,  Gas and Water 
Divis ion DEIS Public Hearing December 3, 1980 

Memphis Ligh t ,  Gas and Water Division, as owner o f  the proposed Coal 
Gasi f icat ion Plant , and partner with the Department of Energy , welcomes 
all public input to the Environmental Impact Statement proces s .  
Fo r this reason, w e  a re pleased that concerned citizens and groups have 
the opportunity to provide comments on the Draf t  Environmental Impac t  
S t a t ement currently under review. 

Memphis Light ,  Gas and Wa ter Division 
project and eager to proceed with its 
provide Memphis with reliable,  clean , 
for both new and exis t ing indus tries . 
Memphis economy will receive benef its 
especially pleased to o ffer a proj ect 
dependence on foreign oil in an urban 
economic prob lems are most severe . 

is,  o f  course , suppo rtive o f  the 
cons t ructio n .  The plant will 
e f ficient and economical energy 

Jobs will be created and the 
for years to come . We are 
that will decrease our nation ' s  
environment , where current 

While we heartily back the pro j ect , we are also wholly commit ted to 
protect ing the environment in Memphis for ourselves and our children . 
The Dra f t  Environmental Impact Sta tement under review here is an 
independent Depar tment of Energy document . However ,  it is based , in 
par t , on environmental work done during the past three years by Memphis 
Ligh t ,  Gas and Wa ter and its proj ec t  team. I would like to as sure the 
citi zens o f  Memph i s ,  and a l l  concerned c i t izens and groups , tha t  Memphis 
Light , Gas and Water Division has cons is tently s triven to undertake 
this proj ect in an environmentally acceptable manner . All of our actions 
have been and will be guided by that policy . 

P.O. BOX 4�0 MEMPH IS,  TENNESSEE 38 1 0 1  TELEPHONE (901 ) 528-401 1 
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D r .  Robert Laza December 2, 1980 

These proceed ings are an excel lent means to further assure Memphis 
Light , Gas and Wa ter Divisio n ,  The Depar tment of Energy , the people 
o f  Memphis,  and all citizens concerned with Synthetic Fuels Development , 
that all maj or environmental issues have been considered . We are 
list ening intently to your comments . We are commit ted to manage the 
proj ect in an environmen tally sound manner .  

DFH/na 
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INSTITUTE FOR ENGINEERING RESEARCH 
lier{{ Col/•f!e of E11i;inceri11f! 

901-454-2171 

MEMPHIS STATE UNIVERSITY 
ME�1PHIS, TENNESSEE 38152 

December 8 ,  1980 

Robert W.  Laza 
Department of Energy 
Proj ect Management Di v i s i on 
MLGW Publ i c  Hear i ng 
9800 South Cas s Avenue 
Argonne , I l l i no i s 60439 

Dear Mr. Laza :  

901-454-2747 

I was i ndeed d i sappoi nted to m i s s  the opportun ity of speaki ng at the publ i c  
hearing  he l d  on Wednesday , December 3 for the coal gas i f i cation project i n  
Memphi s .  As I exp l a i ned , time commi tments d i d  not  perm i t  me  to  be present 
before 4 : 30 in the afternoon and I had to l eave town that even i n g .  It  was 
thus unavoi dabl e that I cou l d  not make e i ther the afternoon ses s i on before 
4 : 30 or the even i ng ses s i on at al l .  I wo u l d  l i ke to p l ace the fol l owing 
comments in  the publ i c  record . 

With any l arge project such as the one env i s i oned by Memp h i s  L i g ht ,  Gas and 
Water and the Department of Energy , the impact upon the envi ronment i s  
certa i n l y  an i ssue which must be l ooked at .  The impact of a 3 , 000 ton per 
day p l u s  coal proces s i ng center on the water supply in the reg ion i s  certa i n l y  
one i ssue wh i ch wou l d  ex i st i n  some m i nds . I wou l d  l i ke to make the Depart
ment aware of a water research project wh i ch has been conducted at Memp h i s  
State Un i vers ity whi ch i s  germai ne t o  th i s  i s sue . Perhaps the summary of 
our research in the fol l owing paragraphs may l end some i n s i g ht as to the 
presence or absen ce of a probl em with  the Memph i s aqu i fer . 

For the past e ig hteen months , Memp h i s  State Un i vers i ty has been i nvestigating  
the  impact and  fea s i b i l i ty of water reuse in  a water surpl u s  area . Th i s  
project wa s funded and under the control of the Department of Energy , Offi ce 
of Water Research and Technol ogy .  One of t he  areas wh i ch wa s i nvesti gated 
was the impact of a p l anned i ndustrial  park and the compati bi l i ty of water 
reuse w ith i n  the p l anned park atmosphere . W ith  the proposal for the coal 
gas i f i cati on proj ect appeari ng at about the same t ime a� the MSU water reuse 
project , the compat i b i l i ty of wastewater treatment p l ant effl uent upgraded 
to be reused by the gasi fi cat i on faci l i ty was i ntrigu i n g .  As part of our 
overa l l  study , the econom i c  v i ab i l i ty as wel l as techn i cal v i abi l i ty of 
uti l i z i ng effl uent from the Thomas E. Maxson Sewage Treatment P l ant as 
feedwater to the coal gasi f ication project was exp l ored . As a s i de l i g ht , 
i t  shou l d  be ment i oned that drawdown curves for the we l l  f i e l d s  wi t h i n  the 
area from wh i ch the coa l gasi fi cati on p l ant wou l d  derive i ts water were 
eva l uated and proj ections  as to the impact of the coa l gas p l ant on t hose 
water resources were made . 

An /:'quo/ Opportunity llniail'f.\'ity 
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The proposed coal gas i fi cat ion project wi l l  uti l i ze over two m i l l i on gal l ons  
per day of  water.  The maj or u ses of this  water wi l l  be for cool i ng  and for 
steam generati on i n  the proce s s .  Upgraded wastewater treatment  p l ant 
effl uent cou l d  be i ntroduced i nto the process as boi l er feed water ma ke-
up  and/or as  cool i n g  water wi th  no addi t i onal  treatment req u i red other than 
what i s  presently bei n g  envi s i oned for Memp h i s  groundwater .  The use  of 
Memp h i s  groundwater at the cost of drawing it out of the ground and upgrad i ng 
i t  i s  the most econom i ca l ly  attract i ve a l ternative  to a l l the water sources 
whi ch  are avai l ab l e .  I f  the concern i s ,  howeve r ,  that t h i s  water use wou l d  
be i n  some way a negati ve effect on the Memph i s  aqu i fe r ,  other a l ternate 
sources of water are ava i l a bl e ,  i . e .  wastewater reused from the Maxson Treat
ment  Pl an t or Mi s s i s s i pp i  Ri ver water .  

Studies  at  Memph i s State Un i ver s i ty have shown that if  a l arge fac i l i ty or 
a l arge water u ser such as a coal  gas if i cation  faci l i ty were forced to 
abandon the u se of we l l s  and treat e i ther M i s s i s s i pp i  Ri ver water or  
secondary wastewater effl uen t ,  i t  i s  econom i cal ly  attracti ve to  reu se the 
wastewater treatment p l ant  effl uent over the M i s s i ss i pp i  R i ver water and i t  
a l s o  provi des an envi ronmental advantage o f  reducing  the d i s charge df 
wastewater to the Mi s s i s s i pp i  R i ver .  

The MSU  study was d i rected towards the  competi t i ve nature of reu sed water 
wi thi n an urban water r i c h  area such as Memph i s .  Al though  reg ions  w ith i n  
the Ci ty were eval uated wi th respect to  water u se and reuse poten t i al , the 
presence of the coal gas i fi cati on p l ant wi l l  probably spur i ndustr ia l i zati on 
within  the cl ose prox im ity wh i ch cou l d  provide the i deal l ocati on for a 
separate water system us i ng upgraded wastewater treatment p l ant effl uent 
or subpotabl e water for process use  with Memp h i s  L ight , Gas and Water 
D i v i s ion  supplying water for san i tary purposes . Thus , under p l anned 
condi t ions , even l arge water u sers (of wh i ch the coal gas i fi cati on p l ant 
is  real l y  not) cou l d  have the i r  major water demands sati sfied wi thout 
impacti ng the water bearing  stratas w ith i n  the Memph i s  Area .  

Al so as a part of the MSU stud i es , the  actual  impact whi c h  wou l d  be  fel t 
by the wi thdrawal of the addi t ional  tl-10 mi l l i on gal l on s  per day from th i s  
reg i on for the Li ght , Gas and Water project was stud i ed .  The impact of 
i ncreased wi thdrawal s from the Al l en We l l  F i e l d  for t h i s  faci l i ty wou l d  
not be that s i g n i f i cant i n  terms o f  overal l water strata d rawdown . The 
exi sting  drawdown curve around the Al l en We l l  F i e l d  is not as  cr it i cal as 
i t  i s  in other parts of the C i ty wh i ch are more heav i l y  i ndustri al i zed . 

A rel ated i tem was a l so addressed i n  our study whi c h  may be of i n terest to 
the Department of Ene rgy . As part of our i nvest i gation of reu se and re
cycl i ng of waters wi th i n  an i ndustrial  compl ex , the potenti a l  po l l utants 
wh i ch m i g ht be found in the wastewater from the coal gas i fi cation faci l i ty 
were exp l ored . Wh i l e  i t  i s  true that many synt het i c  fuel p l ants do produce 
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A conden sate from the gas i fi cat ion porj ect process wh i c h  may contai n  carc i n 
ogen i c  materi al s or materia l s wh i c h  are res i stant t o  b io l ogi cal wastewater 
treatment ,  the technol ogy bei ng uti l i zed in the MLGW project i s  such that 
the producti on of these types of compounds wou l d  be mi n imal if at a l l .  By 
the u se of gas i f i cati on as opposed to l i qu i fact i on , the severi ty of destruc
t ion of the coal is such that by-products are m in im i zed . A h i g her percentage 
of the coal i s  converted to usabl e off -gases as opposed to cyc l i c  compounds 
wh i c h  wou l d  end up in the condensate water . I f  the wastewater emi tting  from 
the process were to be found a probl em with  the T .  E .  Maxson Wastewater 
Treatment Pl ant , the state of the art i s  such that an on- s i te treatment 
process cou l d  be ut i l i zed to handl e the wastewater before i t  l eaves the 
coal gas i fi cati on p l ant and al l ev i ate any probl ems wh i c h  m i ght occur at 
the T. E .  Maxson P l ant . The studi es be i ng perfonned at the Oak Ridge National  
Laboratories  a l so confi rm our fi ndi ngs . 

I trust that the above comments wi l l  be of ass i stance to you i n  your eva l uat i on 
of the draft envi ronmental impact statement for the Memp h i s  L ight , Gas and 
Water Coal Gas i f i cati on Project .  Agai n ,  l et me say that I was sorry I was 
not abl e to del i ver these comments in person ; however , due to my academi c and 
research act i v i t i es I was not abl e to be in town during  the hours in whi ch 
your heari ngs were hel d .  I f  you wou l d l i ke to exp l ore my comments i n  greater 
deta i l  or woul d  l i ke add i t i onal  i nfonnati on , p l ease do not hesi tate to contact 
me . 

Respectfu l l y \} . .  Ji} 
().. �\N,·�·� • /{)\ v'. 

Jo� W .  Smith , Ph . D . , 
Professor 

P. E .  

Copy : Char les  Brown , Memphi s Press-Scimi tar 
Dave Hansen , MLG&W 
Robert Gray 
Dean 0 .  E .  Whee l er , Herff Co l l ege of Eng i neer i ng  

JWS : nw 
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UNITED STATES OF Afl E R I CA 
DEPARTMENT OF ENERGY 

Dra ft Envi ronmental Imuact S tatemen t )  
Memphis Light G a s  and 0ater Divi sion ) 
Indus trial Fuel  Gas Demonstrat ion ) 
P lant Pro j ect ) 

Docket No. DOE/EI S - 0 0 71-D 

WRI TTEN COMMENTS OF 'i'HE AMERICAN GAS ASSOCIATION 

The American Gas As soci ation (A . G . A . ) ,  a national trade 

as sociation which repre sents nearly 3 0 0  natural gas transmi s s ion 

and distribution companie s serving over 1 6 0  mi ll ion customer s  in a l l  

50  state s , welcome s this opportunity t o  provide its  comments on the 

Dra ft Environmental Impact S tatement prepared by the Department of 

Energy (DOE) for the Memphis Light , Gas and Water Divis ion Industri al 

Fue l Gas Demon stration Proj ect ( IFGDP ) . 

Natural gas currently provide s househeating . energy to 5 5 %  of 

all  residential single- and multi-fami ly dwe l l ings in the U . S . , 

and provides over 2 8 %  of the energy consumed by U . S .  i ndustry . 

Col lectively , A . G . A .  member compan ies account for nearly 85%  o f  the 

nat ion ' s  total gas utility sales . 

The gas industry ha s been in the fore fron t of  syn the ti c fue l s  

deve l �pment and has active ly promoted the deve lopment o f  a coal 

gasi fication industry . Since 1 9 7 1  the gas indus try has inve s ted 

over $ 7 0  mi l lion in a j oint coa l gasification program with the 

Department of Energy and has cumulatively inve s ted over $ 1 5 0  mill ion 

in equity capital on coal gasif.ica tion proj ect s .  The gas industry 

ha s a very firm colllMitment to coa l gasi ficati on and , in th i s  regard , 

the Dra f t  EIS  prepared by DOE for the IFGDP i s  a we lcome ste p .  

'l'he Memph is IFGDP wi l l  b e  the first conrnercial  scale medium-

Stu coal gas ification plant to be cons tructed and operated . It is 
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there fore important that the Draft EIS  be approved and finali zed 

as quickly as possible so that the IFGDP can demon strate the 

e conomic and environmental feasibi lity of medium- Btu coal gasi-

fication . Such a demonstration will  spur deve lopment of a domes tic 

synthetic fuels  indus try . 

Economic Bene fits for Memphi s  

The con struction stage of the IFGDP alone w i l l  provide a strong 

immediate boost to the Memphis economy . Some forecasts indicate 

that up to 1 5 , 000  industrial j obs would be created as a direct and 

indirect result of the pro j ected capi tal expendi ture of $ 4 0 0  mi l l ion 

( 1 9 7 9  do l lars l . 1 Construction alone would provide j obs at a peak 

l evel of some 700  workers over a three-year per iod , repre senting 

a payroll of more than $6 million . 2 

I t  i s  e stimated that the $ 4 0 0  million ( 1 9 7 9  dollar s )  medium-Btu 

,;ilant in i-!emphis would return $ 1 0 6  mi llion in taxes during the 

co�structi on phase and $ 2 6  mill ion in taxes per year when the �lant 

h . 1 3 • eccmes operationa . These are direct payroll and busine s s  taxes • 

In  addition , there would be substantial benefits to the economy 

from enhanced employment , increased sales of goods and s ervice s ,  

ane deve lo?ment o f  the state ' s  coal reserve s .  

The future o f  urban areas such as Memphi s  depends o n  the 

COil\;�unity ' s  abi lity to provide j obs for its people . The supply o f  

ene rgy i s  a crucial problem facing urban areas , not on ly i n  terms 

of assuri�g a reliable continuity of per fornance by existing in-

dustries but particularly in attracting new one s .  

ment o f  r:-.ore secure energy supplies for industry 

wh ich inc lude proj ects such as the :.:emph is IFGDP 

Thus , the deve lop

through measures 

mus t  nece s s ar i ly 

play a key role in any national efforts to promo te revita li zation of 
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Severa l market studies have been per formed by var ious organiza

tions to determine the potential market for synthetic medi um-Btu gas  

from coal  nationwide . The se studi es show there i s  a s ubstantial  

market in  both single-user and Multi-user types of app l ications . 

Thu s ,  the results and information made available from the cons tr uc tion 

and operation of the demonstration plant wi l l  be directly app licable 

to other parts of the country for increasing the use of coal in an 

environmentally acceptable manner . 

A new source of energy , s uch as the Memphis IFGDP ,  which is 

avai lable and reliable provides a strong incentive for corporat ions 

to move to or expand in the Memphi s  area.  In Memphis , the market 

of existing customers which would utilize the ga.s produced includes 

2 5  to 4 5  industrial firms . Three large industrial parks are being 

plann�d within the proposed di stribution system , and the coal 

gas ification plant will be an enormous asset in developing these 

s i tes . 

The ma in sell ing point of  the Memphi s  IFGDP is its  reliab i l i ty 

and the assurance of supp ly .  In order to  enhance the a ttractiveness  

of this  fuel gas  to  industrial customers , the re liability of supply 

must be ensured , even during periods of p lant shutdo•.o1n or repair 

and maint�nance . The IFGDP i s  designed to enhance rel i ability by 

the use of modular gas ifier trains and severa l  backup systems . 

Re liabi lity is further ensured by using the existing natural gas 

sys tem as a backup and by es tab l i sh ing a gas credit sys tem. Dur ing 

fuel  gas operation , up to 10 percent of the product gas can be 

Methana tad to pipeline quality gas and introduced into the exi s ting 

:�rnph i s  natural gas sys tem , thereby accruing " credi t" against 

�cr i ods wh0n the plant i s  not operating . During these poriods ,  the 

" cred it nntura l gas " w i l l  be 1d thdrawn , dil uted with air to the 
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proper medi um- Btu heating value , and distri buted to indus tria l 

customers .  

National Economic Denefits 

Memphi s  i s  one of  the few sites se lected for a coal gas i-

fication project  with in an  urban are a .  According to  marketing 

studies by S tanford Research Insti tute ( S RI ) , the technology 

and de sign of the Memph is plant could be used in at lea s t  7 9  other 

U . S .  cities .
� 

Therefore , the plant , if  carried through to 

completion , will in es sence serve as a "pilot" or test proj ect 

for the country as a whole and could have a sign i ficant impact 

on solving localized energy supply pro�lens . The Draft E I S  indi-

cates a potential market penetration for medium-Btu coal gas of 

be tween 0 . 6  quad and 2 . 0  quads by 1 9 9 2 . Other studies are even 

more favorable . 

Among the s tudie s on the national market for industrial fue l  

gHs  i s  one by SRI Internat i onal for Memphis  Light , Gas & Nater 

D ivision (MLGW) ti tled " Industrial  Market Potential for Intermediate-

Btu Gas from Coal in the United States . "  This s -tudy was comp le te C.  

in September , 1 97 9 . The obj ective of the study was to assess the 

U . 3 .  marke t  potenital of mediun-Btu gas using the marketing system 

concepts developed by MLGW . The study , conducted with the Memph i s  

marketing system as sumptions , conc luded that the potenti al avai lab le 

ma rket may be as much as 7 . 0  quads in the year 2 0 0 0 .  

Another study , completed i n  July , 1 9 7 9 , b y  Boo� , Al len & 

Hami lton , Inc . 5 for DOE ' s O f f ice o f  Resource App l ication s ,  did not 

use the Memphi s marke ting concepts but focused only on man ufacturing 

narke ts i n  the 1 9 3 5  ti�c frane . Al though this a ssumption l imi ted 

the poten tial markzt , the study found that U . S .  manufac turing 
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industries could support 3 0 0  medi um- Btu coa l gasi fication plants 

with total output of 2 . 9 quads . The s tudy concluded that the 

developmen t of medium- Btu coal gas i fi cation has the poten tial 

to provide substan tial benefits to the nation and recommended tha t  

the first ?riori ty for DOE action in thi s  area s hould be the 

demonstrat ion of a commerci ally feasible medium-Btu multiple-user 

plant. The construction and operation of the Memphis IFGDP wi ll 

satisfy this recommendation . 

Regardle s s  of whether potenti al national demand for medium-Btu 

coal gasification is about 0 . 6  guads by 19 9 2 ,  the low estimate as 

reported in the draft Ers 6 , or 7 quads by the ye ar 2 0 0 0  as estimated 

by SRI , the �enefits of medium-Btu coal gas could be gre at.  For 

example , at a world oil price of $ 3 5 ,  medium-Btu .coal gas of  0 . 6 
to 7 . 0  0,Uads could displace oil  iMports worth about $ 3 . S to $ 4 2  

�il lion -- a sizable impact o n  the U . S .  balance-of-payments de fici t .  

T:ie Y.emph i s  IFGD? is a cruc i al first s tep i n  the deve lopment 

of a �ediu�-Btu coa l gasification indus try because financing wi l l  

continue to be diffi cult t o  obta in until the technical , e conomic  and 

environmental feasibility of  producing medi um- Btu gas i s  demon s trated . 

In addi tion , the Memphis IFGDP will increase the current leve l of  

knowledge relating to  operating and environmental parameter s .  By 

de�onstrating the abi lity to operate ec onomically  with a wide var iety 

of coals with adequate control of air , water and solid was te emi s s ions , 

t:ie Semp� i s  IFGDP wi l l  e n c o u rage the growth of a new i ndus try . 

3eca use the Memph is IFGDP is such an important first step in 

the devc. loyment of a medi um- Btu coal  gasification indus try , A . G . A .  

: s  deeply concerned about reports from Cong res s ional s ources  that 

��e c r � f t  f i scal 1 9 8 2  b�dget  wh i ch was prepa red by the Office of  
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l�n agement and Budge t ,  propo ses to cut the energy re search budget , 

i nc luding funds for the Memphi s  IFGDP . We urge DOE to use the 

means at its di sposal to ensure that the Memphi s  IFGDP is completed.  

The Ro le of Medium- Btu Coa l Gas i f i cation in the Future Supply of 
E"neci� in ui_e·u .� 

�edium-Btu coal gas (MBG ) can begin to make a modes t  contribu-

tion to U . S .  gas supplies during the 1 9 8 0 s . Fo llowing successful 

demonstration of the Memphis IFGDP , add i tional coal gas i f ication 

plants throughout the U . S . , using a var iety of coals and 

technologies , can combine to produce far greater quantities . 

The A . G . �.  Gas Supply Committee , made up o f  a broad 

S?ectrum of gas industry leaders , recently completed a comprehens ive 

two-year assessment of the outlook for conventional and supplemental 
7 sources of  gas energy to the year 2 0 0 0 .  The two ma j or conclus ions 

of the study regarding the iong- range potent ia l of  gas wer e  as 

fol lows : 

1 1 Sufficient gas energy wi l l  be availab l e  in the yea r  2 0 0 0  
to continue to supp ly a t  least 2 5 %  o f  our nation ' s tota l 
ener1y requi rements ,  and up to the 3 3 %  supply leve l 
provided by gas during the late 1 9 6 0 s  and early 1 9 7 0 s .  

2 )  Although proj ected volumes of  gas supply in the year 2 0 0 0  
vary with one ' s  a ssumptions about future technical , socia l ,  
economic and po li tical condit ion s ,  i t  i s  reasonable  to 
expect that a range of between 2 3  and 3 3  Tcf o f  annua l gas 
production can be avai lable in the year 2 0 0 0 .  

Tha Commi ttee estinated that rnediur.i- Btu coa l gas i fication can pro-

vide . 1 4- . 4 5 quads in 1 9 9 0  and . 5  - . 9 9 quads i n  the year 2 0 0 0 .  

These es timates are comparable i n  s i z e  to the 0 . 6  quads estimate 

of  1 9 9 2  9rodu c t ion made in the Dra ft E i s . 0 

The enactment of  phased new gas deregulation (under the 

Na tural Gas Pol icy Act of 1 9 7 8 ) ha s s igni fi cantly improved the 

supply ou t 1 ook for lowe r � g  conventiona l gas . Neverthele s s , the 

a� tive deve lopmen t of supplemen ta l gas sources wi l l  be necessary 
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i f  gas is to ful f i l l  its poten tial for the displacement o f  impor ted 

oi l .  The technology req u i red i s  we l l  unders tood and it wi l l  be 

economically compet a t ive wi th other sources of  gas by the time 

nest coal gasi ficat ion faci l i tie� are co�p le ted.  

Environmental E ffects of the IFGDP 

The · A l len site is ideal for demons trating the environmental and 

economic feasib ility of gas i fy ing hi gh- sul fur cak ing coa l s .  

Although any o f  the three s i tes  analy zed could support a n  environ-

r.ienta lly-sound coal gasification plant,  the Draft EIS demonstrates 

the superiority of  the A l len s ite . 

The gas industry agrees with DOE ' s  conclus ions that a i r  

�ual ity and no ise impact wi l l  b e  minima l  o r  controllabl e . A 

compari son ( see Table I )  of the Memphi s  IFGDP with  the unit 

F lants defined in the Final Environmental Impact S tatenent for 

��e Al ternat ive Fuels  Demons tration Program , shows that the Memph i s  

I?GD? , on a per Btu ba sis , would have l e s s  a i r  emi ss ion s than 

e i ther coal l i�uefaction or direct combustion of coa l for 

1 . . 9 e _ect ricity . 

Particu liites 
':: C\ 

:·:Ox 

co 
- � 2 

�ABLE 1 

Dai ly Air Emissions 

Fi scher··Tropsch 
Mer.i.;_Jh i s  Coal 

IFGDP Liquefaction 
( lb/d/BBtu ) ( lb/d/BBtu )  

1 6  5 1  

1 3 8  7 0 8  

2 2 1  3 5 6  

2 '2  2 6  

3 B 

Coa l-to
E le c tr i c  

( lb/d/DDtu ) 

2 3 0  

2 , 7 2 2  

1 , 6 9 6  

1 4 2  

4 5  
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The Dra ft EIS addresses tha potential envi ronmental hazards to 

the nearby rive rs and lakes and the ir wildlife . A . G . A .  fully agrees 

wi th DOE in i ts conclusion of min imal or no harm in these area s .  

Similar conclus ions reached in the Dra ft EIS regarding the impact 

of the IFGDP on geo logy and soi ls , terrestrial ecology , and land 

use are al so strongly supported by A . G .A . 10  

A . G . A .  is particularly p leased to support t h e  findings of the 

Draft EIS related to economic , soci a l ,  and cultural impacts . These 

findings indicate that employment in Shelby County wi l l  increase 

by near ly 1 , 8 0 0  workers as a re sult of plant cons truction , cons true-

tion of other publ ic-sector proj ects that will be using the industrial 

fuel gas produced by the �!er..phis  IFGDP , and secondary j obs providing 

d d . 1 1  goo s an service s .  These j obs provide a strengthened economic 

base for She lby County . Other studies show an even greater 

bene=it for the Memphis are a .  ( See footnote l ;  which references a 

study proj ecting creation of as many as 1 5 , 0 0 0  j obs . ) 

The increased wages , attributed only to the con struction pha se 

wi thout regard to wages paid as a result of other construction 

�ro j ects anc": secondary j obs , are es tiJ"Tl<tted at about $ 5 0  mill ion 

( 1 9 7 3  dol lars ) .  This $ 5 0  million wi l l  result in an increased tax 

bas e ;  improving the ability of the city of Memphis and Shelby 

. • . 1 2  
C ounty t o  provioe s ervices . 

The operational pha se of  the r rr;op requires less workers than 

the construc tion phase , but DOE es ti�ates that $ 1 6 . 8 mil lion 

( 1 9 7 8  dol lars ) of annua l incom.e to the !!emph is  and Shelby County 

econo:n�• wi ll  be generated by the !1emDhis IFGDP . 1 3 

A . G . !'  . .  com:!lcnds DOE for examining the envi ronmental r isks o f  

� � ed i u� 9 t u coa l gas i f i cat i on i n d u s trv i n  con j unction wi th the 
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e conomic benefits to the pub l i c .  Since the envi ronmenta l risks are 

minima l  anc can be control led by proper manageme nt,  and the e conomic 

benefits are great , A . G . A .  urges DOE to approve and fina li z e  the 

Draft EIS without delay . 

I t  is  especially gratify ing that DOE has analyzed the Program-

matic Environmenta l Impacts with the assumption that 3 6  d i f ferent 

medium-Btu plants could be s ited { and producing 0 . 6  quads ) by 1 9 9 2 .  

By us ing the IFDGP as a Bas e line Un it  P lant and analyz ing the 

cumulative environmental e ffects of  the program to promote a 

medium-Btu coal gas ification industry , the Draft EIS provides a 

springboard from which addi tiona l medium-Btu coal  gas i f i cat ion 

p lants can start . 

In s ummary , A .  G . .  ll. .  strongly supports the Memphis I FGDP and 

the Draft EI S .  We b�l ieve that speedy review and fina l i zation of 

the Draft EIS  wi ll be a great step toward the deve lopment o f  a 

commercial synthetic fue l indus try in the United States . 

Respectful ly submitted , 

By �/��cp 
George H .  Lawrence , President 

Randall  Gri f fin , Counse l ,  
Le gislative & Regulatory Affairs 

Dona ld J .  Sche l lhardt 
As sistant Genera l Counsel  and Director , 
Legislative & Regulatory Affairs 
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Commun ications with regard to these comments s hould be addres sed to : 

December 5 ,  1980  

Randall Griffin , Counse l ,  
Legis lative & Regulatory Affairs 

or 

James R. Watson , 
Legis lative & Regulatory Affairs 

The American Gas As sociation 
1 5 1 5  Wi lson Boulevard 
Arlington , VA 2 2 2 09 
( 7 0 3 ) 8 4 1- 8 4 8 1  
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Footnotes 

1. �oal _Ga s i f i��tion for Memphis : Energy Hope for the Future , 
Memphis Light , Gas  and Water Divis ion , October 1 9 7 9  Note : 
Total cost through 1 9 8 4  is estimated at $ 5 � 1  mil lion . 

2 .  !1�h is___!.i9.ht , __ Gas and �"ater D ivis ion I ndustrial Fuel;_ Gas 
Demonstration Projec t :  Draft _Environ�ental !mDac t  State
�, U . S .  Department of Energy , Octoher 1 9 8 0 . Ch . 4 . 1 . 8 .  

3 .  Coal Gas i ficat ion for Memphis , supra . Note : Inc ludes persona l 
inco�e tax of employees and con struction crews as we ll as 
corporate and sales taxes . 

4 .  SRI International , Indus trial Market Potential  for Intermedi ate 
Btu Gas from Coal in the Un ited States , Report prepared for 
�emphis Light , Gas & Water Divis ion (Project No . ECC 8 3 1 3) , 
September , 19 7 9 . 

5 .  Booz , Allen & Hamilton , Inc . , Ana lysis  of Industri a l  Market s  
for Low- and Medium- Btu Coal Gasification , Report prepared 
for the Department of Energy , Office of Res ource App l ications 
(Contract No.  ET- 7 3-C- 0 1-26 2 5 ) , July 3 0 , 1 9 7 9 .  

7 .  !!i�Gas Energy Suoply Out look : 1 9 80-2 0 1J O , A Report of the 
A . G . A. Gas Supply Co��i t tee , ADerican Gas Assoc iation , 
�ctober 1 9 80 . �able VI I - 4 .  

2 .  Draft EIS , �ra at 1 . 4 . 3 . 

9 .  Sources : Dra ft  E I S , su�ra at 4 . 1 . 1  and Alternate Fue l s  
Q_emol!_s tr<.!_ti�_R_ros:_:ram :  Final EnviFonmental Impact Statem�nt , 
U . S .  Energy Res earch & Deve lo�ment Admin is t ration , September 
1 9 7 7 1  Vo l .  1 ,  Ch . IV and X I I . 

10 . Draft EIS , �� at 4 . 1 . 

1 1 .  Id . at 4 . 1 . 8 . 1 .  

12 . Id .  at  4 . 1 . 8 . 1 . 

1 3 .  I d .  at 4 . 1 . a . 2 .  
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U N I T E D  STATES E N V I R O N M E N T A L  PROTECT I O N  A G E N C Y  

DEC 1 5 1980 
4SA-EI S  

Dr . Robert W .  Laza 

R E G I O N  I V  

3 4 5  COURTLAND STR EET 
ATLANTA. G E O R G IA 30365 

Directo r , Proj ect Management Division 
U. S .  Department of Energy 
Chicago Operations and Regional O f f ice 
9700 South Cass Avenue 
Argonne ,  Illi.nois 60439 

Dear Dr . Laza : 

We have reviewed the Draft Environmental Impact S t atement (DEIS) on the 
Memphis Light , Gas and Water ' s  Coal Industrial Fuel Gas Demonstration 
Proj ect ( IFGDP) in Shelby County , Tennessee . 

In general , DOE has adequately addressed most o f  our environmental con
cerns . However , some of the d iscussions in the Final EIS could be 
improved . In our attached detailed connnents we o f f er observations and 
suggestions which define these improvements . 

EPA-1 As a matter o f  NEPA pol icy , we are concerned about DOE ' s  s it e  selection 
proces s .  A proj ect solicitation process which requires a s i t e  specific 
proposal s ignificantly l imits DOE ' s  ability t o  factor environmental con
s iderat ions into the siting decision (s) and solve environmentally-�elated 
problems . Specifically ,  we have reservations about the Allen site because 
of its apparent inconsis t ency with Executive Orders 11988 and 11900 , t h e  
high c o s t  o f  site preparatio n ,  and the p o t en t ial r isk o f  extensive flood 
damage during cons truct ion . 

EPA-2 EPA is commit t ed to working with DOE to demonstrate whether synthetic fuel 
t echnology can be made environmentally accep t ab l e .  To t ha t  end we are 
involved in a wide range o f  environmental impact evaluat ions and technology 
assessments for the industry . We understand and appreciate that only 
through full scale demons t ration can these assessments be mad e .  Neverthel e s s ,  
for DOE and EPA t o  discharge t h i s  responsibility , a comprehensive monitor-
ing program during demonstration and subsequent evaluation in a NEPA-related 
public forum prior to a f inal decision on future operat ion is essential . 
The F inal EIS should d iscuss how this evaluation will be conducted.  
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Based on the above and our enclosed technical comments , a rating of ER-2 
was assigned , i . e . , we have environment al reserva tions about the proposal 
and are requesting additional specified information be included in the 
Final EIS .  

Sincerely yours , 

'K� �� 
Rebecca W .  Hanmer 
Regional Administrator 

Enclosure 

cc : Dr . Robert Stern 
NEPA Affairs Division , DOE 
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EPA-3 Page 1-28 , Section 1 . 4 . 6 . 2 ,  Table 1 , 7  

The carbon monoxide 1-hour standard noted in Table 1 . 7  has been proposed for 
revision to 25  ppm (see 8/18/ 8 0  Federal Register) , Same comments appiy to 
Table 3 . 1  (Page 3-3) and Table 4 , 4  (Page 4-5) . 

EPA-4 Page 3- 3 ,  Section 3 . 1 . 1 2 ,  Table 3 . 1  

No units for the pollutants listed in Table 3 . 1  are given . 

EPA-5 Page 2-20 , Section 2 . 2 . 2 . 2  

This sect ion needs to b e  revised to include a discussion o f  the TSP nonattain
ment area on President ' s Island , adjacent to the Allen sit e .  

EPA-6 Page 2-2 0 ,  Section 2 . 2 . 1 . 1 9 ,  second paragraph 

The DEIS says that during a maj or accident or upset the IFGDP gasif ier can b e  
shut down within several minutes of the discovery of the emergency situation . 
Conversat ions with DOE personnel suggest that the decision to take the gasi
fier o ff-line will not be made until a three-hour incident evaluat ion period 
is complet e .  The FEIS should reflect the steps and time frame required to 
take the gasifier off line in case of  a maj or accident or upset . 

EPA-7 Page 4-1 , Section 4 . 1 . 1 ,  General Comment 

We are concerned about the impacts of the coal handling and storage facil i t ies 
on the TSP nonattainment areas adjacent to  the plant . In a meet ing with DOE 
on 10/ 2 3 / 8 0 ,  EPA reques ted additional modeling studies be furnished in respect 
to TSP impact .  Specifically , from the information in the DEIS and the ER it 
does not appear that the fugitive coal dust emissions have been included in 
the signif icant impact determination for the TSP nonattainment area adjacent 
to the Allen sit e .  If this is true and the results of  such a d emonstrat ion 
show a significant impact ,  further TSP mit igating measures will be required . 
Also in this regard the FEIS should include mo.re infqrmation (Page 2-8 , S ection 
2 . 2 . 1 . 6) on the barge unloading facility and the process by which coal is 
transferred to and from the storage pile.  This d iscussion should describe the 
pollution control equipment or procedures to be employed to limit emission from 
these area s .  

EPA-8 Page 4-1 , Section 4 . 1 . 1 . 1 ,  second paragraph 

The emission estimates for cons truct ion equipment in this section are not con
sistent with Page 2-13 of the DEIS or with Page 4-10 of the Environmental 
Report (ER) . 



A-42 

2 

EPA-9 Page 4-5 ,  Sect ion 4 . 1 . 1 . 2 ,  sixth paragraph 

The FEIS should identify by name the Class I area that might be  impacted .  

EPA-10 Page 2-8 , Sec t ion 2 . 2 . 1 .  7 

Depend ing on the temperatures reached in the coal dryer , two poten t ial 
concerns ari s e .  Firs t ,  if the temperature is high enough , some hydrocarbon 
emissions may occur . Second , if temperatures are too low , condensat ion may 
l ead to plugging of the baghouse f ilt ers . The FEIS  should address bo th of  
these concerns and outline operational safeguards which will insure that the 
dust control system operates within an acceptable temperature rang e .  

EPA-11 Page 2-10 , Section 2 . 2 . 1 . 9  

The DEIS proposes the use o f  Selexo l acid gas removal , followed by one thermal 
and three cataly t ic s tages of Claus sulfur recovery , with Beavon/St retford 
tail gas cleanup . Selexol acid gas removal would appear to b e  a reasonable 
control selection . Were other acid gas removal processes considered and if so , 
why was Selexol cho sen? The Claus sulfur recovery process seems to be a 
reasonable select ion over the al ternat ives considered in the DEIS ( Sulfuric 
acid recovery with Wellman-Lord tail gas emission control) . It should be  
mentioned that the ability of  the Selexol process to minimize carbon dioxide 
removal from the gas stream is crit ical to the dependable opera t ion of  the 
Claus unit . The Beavon/S tretford tail gas cleanup sys tem offers guaran teed 
sulfur removal probably equal to or better than any o ther tail gas system which 
might be considered in this application (less than 10 ppm H2S and 200 ppm 
total sulfur) . It should be recognized that sulfur compound removal with any 
process in these new uses areas is not documen ted . Thus , reliab ility and 
long-term operability of the above units need to be discussed in the FEIS . In 
this regard , any redundancy requirement built into these units should be dis
cussed . 

EPA-12 Page 2-1 1 ,  S ection 2 . 2 . 1 . 10 ,  f irst paragraph 

The acid gas removal system planned for the credit generation port ion of the 
Memphis p lan t is the Benfield process , which removes carbon dioxid e and the 
sulfur-containing gases which were not removed by the S elexol and Claus uni t s .  
Based on o ther information a z inc oxide sulfur guard is also t o  b e  incorporated 
in this unit . Alterna tive methods of  carbon dioxide removal are not discussed 
in the DEIS  but include an amine-based scrubbing process such as MEA , DEA, etc . 
These alternat ive carbon-dioxide removal methods should be discussed in the 
Plant Des ign Alt ernative Sec t ion ( 2 . 3 . 2 . 1 ) . 

EPA-13 Page 2-11 , S ection 2 . 2 . 1 . 11 ,  third paragraph 

This appears to be a typographical error where 100 ppm of hydrogen sulfide is 
cited as being emitted from the S tretford sulfur recovery process . 
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EPA-14 Page 2-1 1 ,  Section 2 . 2 . 1 . 11 ,  General Comment 

The DEIS does no t show hydrogen cyanide as a predicted component of any of 
the gaseous s treams . We believe this is erroneous and the FEIS should 
discuss this apparent incons is tency . 

EPA-15 Page 2-12 , Sec tion 2 . 2 . 1 . 11 , third paragraph 

The pulverized coal/char-fired bo ilers used could be a maj or source of NOx , 
particulates , and S02 emissions in the plant . No controls are ment ioned in 
the DEI S  for NOx emissions . Controls which might be considered involve 
mod ificat ions to burner design and firing t echniques . I t  may be necessary 
to implement such controls (or others) depending on EPA ' s  new source per
formance s tandards for industrial boilers or  s ite specific factor s .  

EPA-16 Page 2-10 , Section 2 . 2 . 1 . 10 

The incinerator will normally receive combus tible vapors and gases containing 
sulfur compounds ,  carbon monoxide ,  polycyclic aromatic hydrocarbons (PAR) , 
and ammonia , among o ther s .  Apparently , it will be made self-sustaining by 
burning a portion of the fuel gas product from the p lant (or natural gas 
during start-up or emergency operat ions) . However , the last paragraph on 
Page 2-11 of the DEIS states that coal will be burned in the incinerator if 
combus tible vapors are not sufficien t .  This statement needs t o  be corrected 
or explained in the FEIS . 

EPA-17 Page 2-1 2 ,  S ection 2 . 2 . 1 . 11 ,  fourth paragraph 

According to the DEIS a methanical draft evaporative cool ing tower will be 
used to dissipate waste heat . Due to the large quantit ies of water uses , 
evaporation losses will amount to nearly a half-mill ion pounds per hour . 
Drift losses (having the same composition as the treated cooling water) will 
be about 9 , 000 lb/hr . Chromium (VI) , z inc , and sulfuric acid will be emitted 
from the cooling tower.  If makeup water from the process will be employed , 
it should be stream s tripped and b iologically treated prior to us e to remove 
volatile component s  and the bulk of the organics which might o therwise be 
emit ted from the cooling tower . 

EPA-18 Page 2-12 , Section 2 .  2 . 1 . 11 ,  second paragraph 

Conditions during s tart-up and shut-down may lead to emissions who se composi
tion is somewhat d iff erent than those during s teady state operat ion . For 
example,  al though no t spelled out in the DEIS , the formation of organometall ics 
(such as iron carbonyl in the gas ifier and nickel carbonyl in the methanation 
reac tor) is more likely to pose an emis sion hazard when reactors are relative
ly coo l .  Emiss ions o f  PAR are more likely to occur a t  start-up be�ore the 
gas ifiers reach their final operating temperatur e .  The DEIS indicates that 
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gas cl eaning and sulfur removal units will be par t ially or fully operat ional 
dur ing these temporary operating conditions . The FEIS should give an 
estimate of the start-up and shut-down emissions and discuss ways these 
emissions will be reduced . 

EPA-11 General Comment 

Equipment leaks around seals and valves may result in potentially harmful 
quantities o f  gaseous emissions such as hydrogen sul f id e ,  carbon monoxide 
and fugitive organic s .  Area monitors should be considered to detect and warn 
of such leaks . In addition , a structured program of periodi.c leak detect ion 
should be considered . This is especially important in enclosed areas where 
natural vent ilation may not be suf f ic ient to dilute potentially hazardous 
emission s .  The FEIS should outl ine a maintenance protocol for control of 
the above emissions . 

EPA-20 General Comment 

Periodically , catalyst beds used in Claus , shift reactors , Beaven and 
methana tion units , and zinc oxide catalyst guard beds will need to be de
commissioned prior to disposal o f  the catalyst or regenerated due to loss of 
catalytic activity . This is not addressed in the DEIS .  The emitted gases 
may contain such species as organometallics , carbon monoxid e ,  sulfur species 
and part iculates . Al though such off-gases are somewhat infrequent streams , 
the contr ibution to the temporary emissions l evel could be significant . For 
examp l e ,  S02 from the decommiss ioning of shift or Beaven catalyst may cause 
an increase of a factor of two or more in the overall plant emissions o f  S02 . 
These potential emission sources and strategics for control ing them should 
be discussed in the FEIS .  
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SOLID AND HAZARDOUS WASTE 

EPA-21 Page 2-8 , Section 2 . 2 . 1 . 8 ,  second paragraph 

The "criteria" for det ermining whether a waste is to be classified as hazardous 
or non-ha zardous is Subpart " C" , no t "D" in the Resource Conserva tion and 
Recovery Act (RCRA) . 

EPA-22 Page 2-8 , Section 2 , 2 , 1 . 8  

The discussion in the DEIS on handling and disposal o f  hazardous was t e ,  such 
as sludges from the clar ifier and the chromate destruct system , needs to be 
expanded to include the ons ite storage precautions and segregation procedures . 
If these wastes are to be disposed of "off  site" , the FEIS should identify 
this sit e .  

EPA-23 Page 2-8 , Sec tion 2 . 2 , 1 . 8 ,  General Comment 

The DEIS states leachates from the on site landfill will be monitored and 
treated if necessary . The FEIS should include more specific informat ion as to 
" trigger level" of leachate pollutant concentrat ion above which wastewater 
treatment will be necessary . 

EPA-24 Page 2-8 , Section 2 . 2 . 1 . 8 ,  General Corrnnent 

Fly ash waste , bot tom ash was t e ,  slag waste and FGD waste have been generally 
classified as not hazardous by criteria in Part 2 61 . 4 (b) o f  the RCRA . However , 
this part , as presently writ ten , appl ies only to waste generated from industrial 
boilers and not from coal gasification processes . EPA will clarify this situa
t ion in a Regulatory Interpretative Memorandum (RIM) , The FEIS should contain 
this document . 

EPA-25 Page 2-8 , Sect ion 2 . 2 , 1 . 8 , General Comment 

The DEIS does no t discuss a cont ingency plan for handl ing o f  cooling tower 
blowdown if the chromate destruct ion system malfunct ions . Since the cool ing 
tower blowdown would under this c ircumstance be classif ied as a hazardous waste 
stream, the FEIS should address this scenerio . 

EPA-26 Page 2-8 , Sect ion 2 . 2 . 1 . 8 ,  General Corrnnent 

DOE sho uld evaluate the proposed synthet ic fuel products generated by the plant 
for conformity with the pre-manufac turer review requirements of  the Toxic 
Substancea Control Act .  

EPA-27 General Comment 

The DEIS mentions that the nickel methanat ion catalyst will be reclaimed . Such 
a course of act ion is strongly recommended . EPA encourages the reclamat ion of 
spent catalyst whenever possible . 

\ 
\ 
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WATER 

EPA-28 Page 2-3 ,  Section 2 . 2 . 1 . 4  

We are con�erned about the potential of organics and heavy metal load ing in 
the f inal eff luent dur ing gas if ier upsets or accidents .  In a meet ing with 
DOE on 10/ 8/80 the possibility of  issuing an NPDES pennit for the gasif ier 
discharge alone was discussed . To evaluate the soundness of this approach 
the FEIS should give the chemical composit ion and the physical charac teristics 
of  the gas if ier waste stream.  (Raw gas scrubber clar if ier over flow process 
condensate and sour water stripping streams . )  

EPA-29 Page 2-3 , Section 2 . 2 . 1 . 2  and Figure 2 , 3  

The various wastewater treatment steps appear to b e  a logical combination of 
establ ished methods applied to the various wastewater s treams ant icipated 
in the plant . S ince the plant will be the f irst of its kind , complete 
charac terizat ion of  the waste s treams will no t be possible until the plant 
actually begins operation , and as such,  no data is presently available on the 
effects of trace amount s  of organic contaminents on the funct ioning of various 
wastewater treatment processes . Therefore , we suggest that provisions be 
made for add it ion of redundant processes for the removal of organics should 
that be deemed necessary at a later dat e .  

EPA-30 Page 2 . 6 ,  Figure 2-4 

Figure 2-4 indicates that domestic was te is to be discharged for treatment 
in the T .  E .  Maxson Was t ewater Treatment Plant (WWTP) . The Maxson WWTP is 
currently under an EPA forced morator ium for accept ing new customer s .  The 
FEIS should either definit ively resolve this issue or evaluat e  alternative 
wastewater treatment technologies . 
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WETLANDS/FLOODPLAINS 

EPA-31 Page 4-20,  Sect ion 4 . 1 . 7 . 1  

The preferred s ite (Allen Site) also l ies within the 100 year floodplain 
of the Mississippi River . Construct ion will permanently al ter 106 acres 
of success ional bottomland fores t ,  of  which some 69 acres are wetlands .  
The DEIS acknowledges that the clearing o f  floodplains and ripar ian fores ts 
is a s ignif icant nat ional problem. Executive Order 11988 , Floodplain 
Management ,  sta tes that " Each agency shall provide l eadership and shall 
take action to reduce the risk of  flood loss , to minimize the impact of 
floods on human safety , heal th and welfare and to restore and preserve the 
natural and benef icial values served by floodplains . • •  " The propos ed 
project will increase the risk of flood loss by rais ing the flood level 
0 . 7  feet in Lake McKeller and will thereby increase the impac t of flooding 
on human safety , health and welfare . The proposed proj ect will destroy 
rather than pro tect the natural beneficial values o f  the floodplain . 

Execut ive Order 11990 , Protect ion of Wetlands , s tates that "Each co.gency 
shall provide leadership and shall take ac tion to minimize the destruction, 
loss or degradat ion of wetland s ,  and to preserve and enhance the natural 
and benefic ial value of wetlands • • •  " The proposed proj ect will destroy 
rather than preserve wetlands . We do not bel ieve that the proposed ac t ion 
reflect s  the leadership and act ions required by Execut ive Orders 11988 and 
11990.  

It is estimated that filling the proposed s ite with approxima tely 4 . 6  mill ion 
cubic meters of material will cost $15 mil l ion ( $ 9 6 , 154 per acre) . The DEIS 
states that a maj or flood during the filling operation could "wash away the 
f ill and destroy the work completed before the f lood . " 

EPA quest ions whether this cost for site preparation , coupled with the risk 
o f  flooding during construction and the destruct ion of  the natural environ
ment contrary to Executive Orders 11 988 and 1 1 9 90 represents a prudent course 
of action . A full discussion of  the co sts  and risks asso c iated with the 
Allen Site should be included in the Fjnal EIS . 

The Pidgeon Site appears to have some environmental advantage over the Allen 
Site based on information presented in the EIS . It is assumed that the 
pro tected Pidgeon Site would require much less site preparation and would 
involve less manipulat ion of the adj acent floodplain or wetlands . Present 
zoning of the Pidgeon Site for heavy industry clearly indicates a decis ion 
to convert the present agricultural usage and such conversion can be expected 
whether this or some o ther deve lopment occupies the s i t e .  The DEIS states 
tha t there are high qual ity wetlands lying between the levee and the river 
and that if the barge facil ity were located on the river this area would be 
impac ted . We agree that such adverse impac t s  might rule out the barge termi
nal but would no t necessarily rule out the P idgeon S it e .  The Final EIS 
should fully expl ore alternat ives for transport ing coal from exist ing Port (s)  
to  the  Pidgeon S i t e .  
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UNITED STATES E N V I RO N M ENTAL PROTECTION AG ENCY 
WASH I NGTO N .  D . C .  20460 

1 0 DEC 1980 

Dr . Robert Laza 
U . S .  Department of Energy 
Ch i cago Operat ion s  and Reg iona l  Off ice 
9700 South Cass Avenue 
Argonne , I l l i no i s 60439 

Dear D r .  L aza :  

Encl osed you wi l l  f i nd comments on the  D E I S  for  the  Memp h i s  L i ght ,  Gas  and 
Water D i v i s i on I ndustr ia l  Fuel  Gas Demonstrat ion Project .  The Eff l uent 
Gu idel ines  D i v i s ion  ( EGD ) ,  w i th i n  the Off i ce of Water Regu l at i ons and 
Standards at the Env i ronmental P rotect ion Agency, i s  respon s i b l e  for the 
deve l opment of national  wastewater d i scharge regu l at i ons  for a vari ety of 
i ndustr ies . Work i s  current ly  underway wh ich  wi l I eventu a l ly  l ead to the 
promu l gation of d i scharge regu l at i ons  for the gas i f i cat i on i ndustry .  I t  
i s ,  therefore ,  q u i te appropri ate that EGO b e  g i ven the opportun i ty to 
comment on the proposed MLGW fac i l i ty and ,  in part i cu I ar, on the proposed 
wastewater treatment system . 

Due to t ime l imi tations , rev iew and comments have concentrated on the 
wastewater treatment system, al though a few comments on other aspects of 
the fac i l ity are made . An overa l l  s ummary of EGD ' s  comments i s  presented 
f i rst ,  fo l l owed by a di scu s s i on of ten spec i f i c  comments . 

If you have any quest ions p l ease fee l free to cal l me or the EGD Gas if i cat ion 
Project Off icer , A l l i son P h i l l i p s ,  at ( 20 2 )  426-46 1 / .  

S i ncere l y ,  

:P�e-/y 
Wi l l i am A .  Tel l i ard , Ch ief 
Energy and M i n i ng Branch 
Eff l uent Gu idel i nes D i v i s i on 
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S UMMARY OF CONt'ENTS 

The do cument is well organi zed , and obvious ly the product 

of the comb ined effort of a qualified proj ect team . It forms an 

excellent b as i s  for acquiring addi tional input to the proj ect . 

EGD does feel some additional input i s  needed . The Allen s i te 

has s ome s erious drawb acks due to its  floo ding p o t ential . Alter

native s i t es given s erious cons ideration al s o  had floo ding pro

b l ems . Is no s i t e  avai lab le without zoning and flooding prob lems ? 

The so lution to the floo ding prob lem app ears to b e  well though t 

out but indep endant review b y  qualified experts shoul d b e  s ought . 

S everal ques tions aris e  about the was t ewater treatment 

sys tem des ign : Haven ' t  some was tes treams b een left out of th e 

des ign? Th e b as i s  for the decis ion no t to des ign for zero dis 

charge is not clearly presented . What are the cos t s  a s s o ciated 

with each was t ewater dis charge op t ion? Has the p o t ential for 

failure of the b iox filter and dis charge of toxi c organics b e en 

examined? Informat ion in the DEIS concerning the dis charge o f  

chlorine , zinc , and chromium from cool ing tower b lowdown at s t eam 

electric p lant s  is wrong . (EPA has recen t ly propo s ed new regu

lations for the s t eam electric p o int s ource cat egory . )  Infor

mation provided on the b iox filter des ign is  inadequate . The 

assump t ion that ash pile runoff needs no was tewater treatment lacks 

a sound b a s i s . Reevaluat ion o f  the treatment o f  this  s tream is  

needed . Other comment s  are given in th e fo llowing s ec tion . 

No s igni fican �  advantage concerning was t ewater treatment 

app ears to exis t  a t  any o f  the three s i tes chos en .  The s ame 

treatment sys t em will b e  ins t alled at each s i t e .  Floo ding pro

b l ems and o ther concerns s eem to dominate s i t e  s el e ct ion . 

2 
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Overall , if th e was tewater treatment sys tem p erforms as 

expected and is sues rais ed in this  submittal can be reso lved , it 

does  not appear tha t  the proj ect will b r ing about any s ignifi cant 

deteriorat ion of the Mis s i s s ippi River or Lake McKellar . However , 

s ome s erious ques tions requir ing careful evaluation are no t 

adequately addres s ed in the current DEIS . 

3 
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DISCUS SION OF SPECIFIC COMMENTS 

( 1) Plant Locat ion 

The subj ect of plant locat ion was addre s s e d  in great 

detail in the Draft Environmental Impact S tatement ( DEIS)  . The 

proposed All en s i te is current ly in the 100 -year floodplain and 

as was properly recognized by the DE IS authors , this hardly makes 

the Allen s it e  ideal . O f  particular concern to EGD is the po tential 

for a flood that could b ring ab out s erious environmental hazards : 

• Damage to the was tewater treatment sys tem and 

pos s ib l e  releas e of p art ially treated or 

untreated was t ewaters ; 

• Damage to the on- s ite landfill s , b o th shor t - t erm 

and long- term and potential releas e of solid 

was te ;  and 

• Damage to p lant process equipment ,  defeat ing 

the purpos e of the proj ect and po tentially 

resulting in the releas e of process materials 

to the environment . 

EPA-" Having recognized the flooding prob lem with the Allen s i te , MLGW 

has proposed to dredge mat erial from the Mis s i s s ippi River and 

landfill the s it e  to s l ightly ab ove the 10 0 -year flood level . 

EGD lacks proper expert i s e  to provide a detailed review of the 

propos ed so lution to the flooding prob lem .  I t  is clear that this 

so lution has received s erious s tudy by MLGW . I t  is noted that 

two alternative s i tes were evaluated , but b o th these sites had 

potential flooding prob lems as well . Ar e no s ites availab le 

4 
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where flooding would not be a prob lem? Has the prop o s e d  s olut ion 

to the prob lem , the dredge- fill operation , received out s ide inde

pendant technical review? 

( 2) Was t ewat er Sources 

Sources of was t ewater mentioned on p age 2 - 3 
include : 

• Pro ces s was tewat er 

- gas - s crubb ing b lowdown 

- s our wat er 

- s tripping condens ate 

- methanator condensate 

• Cooling tower b lowdown 

• Coal pile  runoff 

• Ash p il e  runo f f  

• Pro ces s area s torm drainage 

• Boiler-feedwater preparation was tes 

• Sanitary s ewer was t e  

B a s e d  o n  EGD ' s  familarity with coal- fired utility boiler s , there 

are s everal other was tes treams for which no discus s ion has b een 

given including : 

• Fly ash s luice water (wet fly ash h andl ing ? )  

• Bottom ash s luice water 

• Metal cleaning was tes 

- air preheater wash water 

- b o iler fireside wash water 

- boiler tub e wash wat er 

cleaning rins es (b oth s team b o iler and gas ification 
uni t) 

• Low volume was tes 

- laboratory drains 

s 
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- floor drains 

- miscellaneous equipment (pump s , compres sors , ·etc . )  
clo s ed cycle cool ing system dis charge 

• FGD system b lowdown from the utility boiler , if us ed 

Have these was tes treams b e en cons i dered in the was tewat er treat 

ment s y s t em des ign? If  no t ,  revis ion of th e des ign to account 

for these  was t es is  needed . 

EPA-35 ( 3) Z ero Dis charge Option 

On page 2 - 2 8 , the DEIS s tates : "The cap i tal and 

energy requirements of a z ero discharge sys tem would b e  a s igni 

ficant burden on the economics of the demons tration p lant . "  

No co s t  es timat es are pres ented in the DEIS to support this con

clus ion . The DE IS does a good j ob of discuss ing alt ernative 

was tewater treatment design configurat ions . However , the lack 

of cos t  es timate s  associated with each option makes it difficul t 

to j udge the proper level of treatment . 

Of particular concern in the sefected direct dis 

charge op tion i s  the process was t ewater s tream . This s tream is  to 

be sub j ected to lime flocculation , clarification , recarbonation , 

filtration , ozonation , b iolog ical oxidation , oxygenation , and car

bon adsorp tion b efore dis charge to the Mis s i s s ippi River . Of 

concern is the potential release of part ially treated 

was tewat er should the b iox filter (Fig . 2 . 3) fail . Although s ome 

information is  availab le indicat ing that coal gas i ficat ion was te

waters should be b io - treatab l e , the MLGW facility is a demons tra

tion p lant and , as such , may have a proces s was tewater with 

different characteristics than was t ewaters from U-gas p ilot units . 

6 
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Also , cons iderab le operational prob lems and process  ups ets can b e  

expected in a demons trat ion uni t . This may lead to sudden shock 

loadings of toxi c mat erials which could bring about the failure 

of the b iox fil t er . 

EPA-38 

The us e of o zonation b efore the b iox filt er app ears 

to b e  a goo d idea as sub s tantial oxidat ion of toxic components of 

the was tewater may be achieved , thus making the b iox fil t er mor e  

s tab l e .  E G D  was no t ab le to acquire a copy of t h e  was t ewater 

treatment detailed mechanical design1 in the t ime availab l e  for 

comment ,  so the exact ro le of ozonation and the b iox fil t er 

remains unclear . Following the b iox filt er with carbon adsorp 

t ion is a goo d idea s ince thos e organics not b iodegradab le may b e  

adsorb ed on the carb on .  However ,  were the b iox filt er to fail , 

it i s  unclear whether acceptab l e  effluent qual i ty could b e  

achieved with ozonat ion and carbon adsorp t ion alone . For this 

reason , the z ero dis charge option may merit additional cons id-

eration.  

include : 

Other que s t ions on the was t ewat er treatment r;ys t em 

• What is the detention t ime of the process  

was t ewater mixing b as in? Is this  to b e  

us e d  for equalization o f  proce s s  was te

water shock loadings as well as l ime 

addition? If no t ,  why is no equaliza-

t ion b as in provided? This could mini

mize the impact o f  shock loads on the 

b iox filter . 

EPA-37 • Inadequate detail is provided on the 

recarbonation chamb er .  What vent gas 

7 
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is used for co2 supply ?  Is a cal cium 

carbonate floe expected to b e  formed? 

Will th is be s et tled out or removed 

by the fo llowing filter? What kind 

of fi lter fo llows recarbonat ion? 

Why add nutrient in the r ecarbonation 

chamb er ? What nutrients are b eing 

added?  Won ' t  sub s equent ozonation 

affect nutrients (NH 3 + N03? ) ?  

• Very inadequate detail i s  provided on 

the b iox filter . What exactly is thi s ?  

( S ee coonnent #5) . 

• �./hat is meant b y  oxygenation b efore 

carbon adsorp t ion? What is the 

purpose  of this proces s ?  

• What i s  the design b as is for carbon adsorp 

tion co lumns ? W i l l  carb on b e  regen-

erated on- s i te? If so , how? If no t ,  

where do es was t e  carbon go? 

• Is dis so lved air flot ation of the s torm 

water and spent s ervi ce wat er to b e  

conducted us ing nitro gen? Why? 

• Is utilities neutral ization water th e 

same thing as b o iler fe edwater was t e s ?  

EGD recogni zes that some of the s e  ques tions are probab ly 

address ed in the was t ewater treatment mechanical des ign report 1 

8 
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which coul d no t be ob tained in the time availab le for couunent 

on the DEIS . However , many of these  que s t ions are of such a 
fundamental nature that more detail in the DEIS is warranted . 

( 4) Utility Boi ler 

S everal ques t ions ari s e  concerning the pres ence 

of a util ity b oiler on- s i t e .  Firs t ,  as was already dis cus s ed 

in comment #2 , it appears s everal was tes treams from the s t eam 

boilers have b een ignored . Will the s t eam boilers employ wet 

fly ash handling or dry fly ash handling ? New source p erfor

mance standards (NSP S )  for th e s t eam electric point source cate

gory are currently proposed (Federal Regis t er ; Octob er 14, 19 80 ; 

p .  6 8 3 2 8) and require dry fly ash handling . The s team boilers 

on- s i te at the MLGW faci lity would con s t i tute a cap tive s t eam 

plant and , as such , are no t affected b y  the s team electric 

regulat ions . However , dry fly ash handling o ffers a reduc t ion o f  

water use and an elimination o f  the po t ential dis charge of toxic 

metals with the fly ash handling s luice , all at no s ignificant 

increas e in cos t  over wet fly ash handling s ys t ems . In addition , 

the marketab ility o f  the fly ash will b e  improved b y  handl ing it  

in a dry form .  Thus , EGD feels there are many reasons for which 

dry fly ash handling is superior and would recormnend its us e .  

EPA-44 How will b o t tom ash s luice water from the boilers 

be handled? Us e of dewatering b ins in the s team electric indus try 

has met wi th succes s . Where will disch arge water from the 

b o t tom ash handling system b e  s ent?  

EPA-45 With regard to cool ing water , two errors exist  on 

page 2- 2 7 . Firs t ,  in th e third column o f  Tab le 2 . 4 ,  it is  

s tated that NSPS rules for chlorine (as sUI!led s team electric) are : 

• 0 . 2  ppm average free availab le chlorine 

• 0 . 5  ppm maximum free availab le ch lorine 

9 
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Thes e were the o l d  NSPS standards . They have b een revi sed 

(Federal Regis ter ; Octob er 14 , 19 80 , p .  6 83 2 8) and are current ly 

in the propo sal  s tage . The new NSPS requirement i s : 

• The concentrat ion of total res idual chlorine 

( no t  free availab le chlorine) may no t exceed 

0 . 14 ppm at any t ime . 

Thus , the conclus ion o f  MLGW that the propo s ed cooling sys tem 

will meet NSPS rules may b e  in error . Cons ideration should b e  

given to alternative b io foul ing contro l techno logies including 

mechanical condens er cleaning , b romine ch loride , chlorine dioxide , 

and chlorination with dechlorinat ion o f  the coo l ing tower b low

down . 

EPA-46 A second error on page 2 - 2 7  is the s tatement that 

an "uncertain regulatory picture dis courages development o f  

alt ernative corros ion inhib i tors " .  MLGW prop o s es to use chromium 

and zinc as corros ion inhib itors , yet EPA has currently prop o s ed 

a ban on the use of all priori ty pollutants  contain ing corros ion 

inhib itors , incl uding chromium and zinc , for NSPS in the s t eam 

electric category . Non-priority pollutant containing chemical 

mixtures are current ly availab l e  from s everal vendors for 

corro s ion and s cal ing contro l .  EGD sugges ts that more s erious 

cons iderat ion b e  g iven to des igning the cooling s y s t em with 

corros ion resis tant materials and to the use o f  non-prior i ty 

pollutant corrosion inhib itors . 

Further information on all aspects o f  the pro

posed s team electric New Source Perfo rmance S t andards is avai l 

ab l e  i n  the Development Do cument . 2 

10 
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EPA-47 ( 5) Biox Fil t er 

The DEIS l acks adequate detail to de termine the 

feasib ility of us ing a "b iox fil t er" for organics removal . Firs t ,  

no t enough informat ion is provided to de termine exact ly what this 

unit is  (some kind o f  b io logical packed b ed? ) . S econd , no data 

is provided to demons trate it will effec tively degrade the 

divers e organics expected to be pres ent in coal gasificat ion was t e 

waters . How i s  t h e  unit to b e  des igned? Where d o  t h e  kinetic 

cons tants come from? This unit proces s is  central to the was te 

wat er treatment sys t em and shoul d b e  addres s ed i n  more detail in 

the DE IS . 

EPA-48 ( 6 )  Ash Pile Leachate 

A great deal of dis cus s ion is  given to the gas ifier 

ash pile runoff . Studies of leaching character i s t ic s  of the gas

ifier ash (Appendix C . 2 . 2) are us eful for preliminary e s t imation 

of whether or no t this wast e  will b e  cons idere d  hazar dous under 

RCRA . It mus t b e  recognized however , that the s e  t e s t s  are pre

liminary and that the gas ifier ash generated at the MLGW facility 

may have sub s tantially different leaching characteris tics . Thus , 

proper planning for the dis posal of a hazardous was t e  as required 

by RCRA should b e  carr i ed out . 

The conclus ion that ash p i l e  runoff is therefore 

"suitab le for river di s charge wi thout treatment " as s tated on page 

2-28 is in error . S imp ly b ecaus e the gas ifier ash l eachat e allows 

the was t e  to be consi dered non-hazardous under RCRA , it does not 

fo llow that ash pile runo ff do e s  no t need treatment b efore di s 

charge . Treatment requirements for indus trial point sources 

11 
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originate in the C lean Wat er Act , no t RCRA , and the ash pile  

runoff s tream will  need to be  included in the NPDES permit . 

EGD is currently working on the development of 

effluent guidelines for gasification p lants . I t  ca� be expected 

that NSPS standards for gasifier ash pile runoff will be developed 

that represent the best availab l e  demons trated contro l techno logy . 

It is thus suggested that the decis ion to direct discharge the 

gas ifier ash pile runoff be reevaluated . S erious cons ideration 

should b e  given to ash pile runoff options 2 and 3 ,  as ident ified 

in Tab l e  2 . 4  (page 2 - 27) . At the very leas t , op tion 2 r epres ents 

some assurance of meet ing pH , TSS , and oil and greas e l imi tations 

and should thus s eem worthy of careful evaluat ion . 

EPA-49 ( 7) Decommiss ioning 

On page 2 - 2 5 , mention is made of options for was te

wat er discharge if the MLGW plant is  de commi s s ioned . Although 

decommis s ioning is unlikely , it shoul d b e  r ecognized that it may 

b e  neces s ary to keep some portion of the plant ' s  was t ewat er 

treatment sys tem operational in the event of decommis s ioning . 

Ash pile , coal pile , coke pile runoff and proces s area s torm 

water runo ff may cont inue to require treatment even after p lant 

decommis s ioning . This needs to b e  recognized as a potential co s t  

associated wi th decommissioning . 

Additionally , a s econd option might b e  s ending 

was tewater to the Maxson was t ewat er treatment plant . What 

was t e  streams could b e  s ent to Maxson ?  Has Maxson b een asked 

to comment on thi s ?  

EPA-50 ( 8) Coo ling Sys t em 

The discus s ion of was te heat rej ection op tion�: 

which b eg ins on page 2 - 32 is very goo d . MLGW ' s  b asis  for th e 

12 
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s el ection of a recirculat ing cool ing system us ing mechanical draft 

cool ing towers is clearly s tated . For the Al len s it e ,  the deci

s ion s eems quite reas onab l e .  

One advantage o f  an alternative s it e  where more 

land was availab l e ,  (bes ides avoiding the potential flooding 

prob lem) would b e  the p o s s ib l e  use  of cool ing ponds or spray 

canals which might prove more energy efficient and may have some 

environmental advantages as well ( lower TDS in b lowdown , less  o f  

a chlorine dis charge prob l em) . 

( 9 )  Lis t o f  Preparers 

Upon review o f  the l i s t  of preparers , i t  was 

noted that no was t ewater treatment expert was lis ted . The 

was tewat er treatment work was obviously done b y  someone with 

s ignificant expertise  in the area . Who did the work? 

( 10 )  Potential for Sale of Ash 

Exp loring the potential market for p lan t solid 

was tes , as  sugges t ed on page 9 ,  is an excellent idea . If a 

market developes , some thought should b e  given to potential routes 

through which contaminants in the ash (or FGD s ludge) might b e  

releas ed to the environment b efore l arge s cale s al e  o f  any s o l id 

wast e  i s  undertaken . 

1 3  
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The Natural Resourc e s  Defense Counc i l ,  a c i t i zen environ-

men tal organ i z ation with more than 4 5 , 000  members nationwide , 

submi ts the se comments on the Proposed Indus tria l Fuel Gas 

Demons tration Pro j e c t  of the Memphi s  Light , Gas and Water 

Divi s ion , with costs shared by the U . S .  Department of Energy . �  

Let u s  first briefly outline the perspective w e  bring to 

the revi ew of thi s proj ect . Like a l l  A�eric ans , NRDC advocates 

an energy policy that reduces our dependence on . foreign sources 

o f  oil . We believe the fastest , safest , cheapest way to reduce 

this dependence is to emphasize energy conservation and e f f i -

ciency, and the rapid expansion o f  renewable energy source s .  

As the much-acc laimed Harvard Business School study o f  our energy 

future concluded : 

I f  the United States were to make a serious commit
ment to conservation , it might we ll con sume 30 to 4 0  
percent less energy than i t  now doe s ,  and s t i l l  e n j oy 
the same or an even higher s tandard of living . That 
saving would not hinge on a ma j or technological break
through , and it would require only modest adj ustments 
in the way people l ive . Moreove r ,  the cost of con ser
vation energy i s  very competitive with other energy 
sourc e s .  The possible energy savings would be the 
equivalent o f*�he e l imination of all imported oil -
and then some . _/  

� NRDC reserves the right to supp lement these comments with 
additional material by December 2 0 ,  1 9 8 0 .  

**/ " Energy Futu7e , "  the Report o f  the Energy Pro j ect at the Harvard Business School , R. Stobaugh & o .  Yergin , eds . , P ·  1 6 7  (Ballantine Books , 1 9 8 0 ) . 

' 
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i i  

Synfue ls plants may play a role i n  reducing our dependence 

on fore ign oil , although one less rapid , more expensive , and 

more fraught with health and environmental hazards  than the 

Department of Energy acknowledges .  It is absolutely critical 

to square ly confront the problems with synthetic fuel techno

logies - and the problems with thi s particular plant - now , in 

order to minimize the dangers at the onset ,  and the delay , retro

fitting cost,  and possibly of total fai lure later on. 

The stated j ustification for the federal government' s 

financial support of synfuel s  proj ects i s  that they are too 

ri sky for the private market alone . The public , through its 

taxes,  i s  taking the financial risk off the shoulders of  private 

industry . The re sidents of the Memphis area are being subj ected 

to health, safety , and environmental risks as  wel l .  In return 

for bearing these financ ia l ,  health, and other risks , the public 

has a r ight to demand that DOE elevate health and safety con

cerns to the same priority as the goal of demonstrating that 

coal can be converted to gas . 

Above al l ,  this means that as much attention must be paid 

to uncovering potential hazards to health , safety , and the en

vironment and to researching , demonstrating , and improving 

pollution control techniques and means for mitigating other ad

verse impacts as is given to demonstrating the basic process 

for turning coal into gas . 
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i i i  

The environmental impact statement { E I S )  is  the publ ic ' s  

and the governmental decision-makers ' window on the planning of 

the project . The scope and depth of  the EIS must be sufficient 

not for its own sake , but in order to assure that health,  safety , 

and environmental concerns actually receive the priority they 

are due as the proj ect is developed . 

Thi s  draft EIS ( DEIS)  in some ways succe ssful ly  carries out 

its mission of reveal ing for publ ic scrutiny maj or hazards and 

choices the project developers and DOE must make . In some areas how

ever , there are major shortcomings ,  where the DEIS reveals that 

the developers and the Department of Energy have failed to 

addre ss major problems which threaten the health and safety o f  

the residents o f  the Memphi s  area , and which i n  turn threaten 

the viability of the proj ect , at least as currently envisioned . 

While thi s DEIS represents in some respects an improvement over 

past DEIS  effort s ,  the Department has a great deal of work ahead 

of it before the requirements of the National Environmental 

Policy Act and the Department ' s  duties to the public are met .  
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I .  Scope o f  The Environmental Impact Statement 

A. The Draft Statement Lacks An Adequate Analysis Of 
Programmatic Concerns 

Chapter 1 of the DEIS attempts to meet the requi rement for 

a thorough analysis of the programmatic concerns re lated to 

thi s project . The Memphis project  is part of a program for 

developing medium-Btu coal gasification facilities across the 

country . This ,  in turn , i s  part of a larger program for de-

veloping coal gasification . Broader sti l l ,  coal gasification 

is one of the three key -elements of the Nation ' s  synthetic 

fuels program. And the synfuels program fit s ,  or ought to fit , 

"into a coherent national program for meeting our energy needs.  

The National Environmental Policy Act requires DOE to  consider 

the health , safety , and environmental consequences of the pro-

gram which a particular project fits into , and to consider al-

ternatives for mitigating those problems,  including alternatives 

to part or all of  the basic program itself . 

Basically,  two purposes can be served by programmatic irn-

pact statements . F irst , the statement can describe and assess  

the environmental and socioeconomic impacts and benefits of a 

particular program and the alternatives to that program. Second , 

the statement can provide a logical framework for making indi-

vidual decisions within the program , and can develop overall 

guidelines for making programmatic deci sions . The programmatic 

materials at the beginning of the Memphi s DEIS do not serve 
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e ither function . The se progra:nmatic materials are fundamentall�, 

a cut-and-paste job from other EISs , DOE foreca sts , reports of 

consultants , but they do not provide the basis for decision s .  

Nor do they set up any heirarchy of values o r  methodology for 

choosing among potential negat ive impacts or for asses sing the 

relative importance of negative impacts and bene fits .  

The DEIS does not assess the costs and bene fits o f  the syn

fuels program as a whole vis-a-vis other alternative s ,  in terms 

of meeting the nation ' s  energy demands and reducing oil im

ports through conservation or alternative forms of energy pro-

duction . Chapter 1 summari zes benefits that we 

are expected to get from the synfuel s  program. It does not tel l  

how we are expected t o  get those benefits , how we wi l l  evaluate 

whether we have indeed received the bene fits , or how great 

those benefits are relative to what we might achieve by spending 

the money e lsewhere . In particular,  it i s  assumed that the new 

technologies that wil l  be developed and commercialized are indeed 

all valuable . There i s  no consideration of whether som� may be 

w�ite e leFhants , or how we wil l  decide when to pull out support 

from those that are revealed to be white elephants late r .  It 

i s  simply assumed that we must proceed on all fronts wi th all 

energy alternatives without any consideration of whether thi s 

program forecloses other possibi litie s .  It i s  simply a ssumed 

that we will obtain and use relevant environmental data . Yet 
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no specifics are given in any of those areas , not i s  any basis 

g iven for comparing thi s alternative with others .  

Although it  presents some valuable data , the DEIS i s  of  

no  use for guiding po licymakers within DOE in  determining which 

technologies to support , when to support them , in what form and 

to what degree . It provides no basis for dec iding when some of 

the r i sks should be left with proj ect sponsors .  I t  i s  o f  no 

use in deciding where plants should be built  or how many should 

be bui lt . There is no assessment of alternative means of  

handling the cumulative impacts of the medium-Btu gas  program , 

let alone the potential cumulative impacts of the entire synfuels 

program . There i s  no assessment of how thi s DOE program -- a 

program which fundamentally removes all  risk for project spon

sors and places DOE in the role of c lose and detai led manage

ment of project development -- fits with the Synthetic Fuels  

Corporation ' s  anticipated program , which seems to  be  premi sed 

on the different a ssumption s .  When it begins to addres s  specific 

cumulative environmental impacts arising from the medium Btu 

gasification program , Chapter 1 s imply makes a set o f  a ssump

tions about where gasification projects may be built  on a s tate

by-state basis  and then projects some potential impacts .  While 

that does provide some useful data , what is needed is assess

ment of where the impacts of the maximum pos sible development 

may be signi ficant and how they can be mitigated . Thi s analysis  
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should not nece ssarily be on a state-by-state basi s ,  but often 

on a regional ba s i s .  

It doe s not make sense i n  thi s context to separate out the 

medium-Btu gasi fication program . The que stion i s  where synfuels  

development as a whole is  going to  have unacceptable c umulative 

impacts . And there i s  substantial evidence that the combination 

of l iquefaction and gasi fication plants in certain areas of  

Appalachia and possibly the we st will have signi ficant impact s .  

That may be particularly important i n  certain two- o r  three

country areas that will bear the brunt of deve lopment.  

The criteria that supposedly govern the selection of  plants 

for support are so undemanding that they would be met by almost 

any energy project representing a technology not in wide commer

cial application in the U . S .  The question i s  how should DOE 

determine which projects would yield the most new environmental 

data of s igni ficance to the public , which will yield new tech

nological data , which are most likely to provide the crucial 

leap to a technology whose commercialization is  de sirable . 

How did DOE choose Memphis? Why should the Memphis plant be 

one of the first developed? Is thi s the most useful way to use 

the coal in  the area? To what extent wil l  the product of  the 

Memphis plant be di splacing oi l ,  to what extent natural gas , and 

to what extent direct use of coal? How does DOE determine that 
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federal funds are needed most for research,  development, and 

commercial ization of gasification technologies when the DEIS 

acknowledges that coal gasi fication is an old technology,  that 

it is in commerc ial use in various areas of the world , and that 

low-3tu coal gasification has been developed on a limited basis 

by American industry without federal he lp? What is  the program 

for assuring experimentation with new pollution control tech-

nologies , and how do the various proj ects fit together to assure 

that in 1 9 8 3  and 1 9 84 DOE will have developed full data on the 

alternative control technologies available for gasific ation plants? 

NROC-2 B .  The E I S  Proce ss Cannot B e  Completed Until  The 
Plant Has Been Designed 

The DEIS has been issued before the Memphis plant has been 

designed in detail .  As a result ,  many concern s have not been , 

and cannot be , adequately addressed in this document. For 

example , there is no meaningful analysis in the DEIS about the 

problem of fugitive hydrocarbon and other process emi ssions --

leaks from process points such as valve s ,  seals ,  and pu:nps sub-

jected to high temperatures and pressures -- into the workplace 

or the general community air . Fugitive emi ssions will contain 

many of the most chemically and biologically active compounds 

as sociated with the proce ss .  They can be  expected during both 

normal and up set conditions.  The problem cannot be addressed 



A-71 

I- 6 

thoroughly until detailed design is  underway , and the con

figuration of these emission points and selection of  material s ,  

etc . , is under consideration . Other example s of problems that 

have not been fully addressed because of the absence of de sign 

detail are covered below. It is premature to close the publ ic ' s  

only review of the planning of the project before meaningful 

analysis o� such issues is  possible . 

The absence of  detailed discussion of design alternative s 

re flects a maj or di fficulty with the conventional proce ss of 

preparing EISs for extremely complex facilities demonstrating 

new technologie s ,  such as synthetic fue ls demonstration plants . 

On the one hand , a DEIS must be issued at this early de sign 

phase , when the choice whether to build the facility , and the 

basic siting and technology choice s ,  must be made . On the other 

hand , the full extent of the risks to public health and the en

vironment and the opportunities for mitigating them cannot be 

explored in meaningful detail until process configurations are 

fully determined , materials specified , pollution controls de

signed in detail , monitoring plans complete , and numerous 

other technical decisions a ffecting public health reached . 

The National Environmental Policy Act requires the prepa

ration of a document that reflects the major project choices and 

exposes them for public scrutiny before decisions are made . The 
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EIS process thus necessarily must track the design proce s s .  At 

least two levels of review are needed . The first , reflected 

by the DEIS here under review, concerns the basic dec ision 

whether to undertake the project as opposed to major alterna

tives , and dec isions pertaining to siting and basic technology 

choice s .  The second leve l of review must reflect the detai led 

design . 

This is a challange to DOE ' s creativity in fulfilling its 

NEPA obligations . A draft supplement to the DEIS must be pre

pared which lays open to public scrutiny the major choices of 

detailed design . The public must have opportunity to comment 

on the detailed design choice s be fore a final EIS can be 

i ssued and before DOE ' s  NEPA obl igations can be considered ful-

fil led . 

This DEIS i s  not as short of de sign information as , for 

example , the statement prepared several months ago for the 

Solvent Refined Coal II project in Nest  Virginia .  Yet , as in

dicated in the analysis that follows , there are substantial 

que stions that can be answered only at the de s ign stage , and 

the EIS cannot be finalized now. 
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II . The Allen Site , and Other S ite s On The Mississippi 
River Flood Plain , Have Serious Drawbacks 

The proposed site , and the alternative s ,  are all in the 

floodplain of the Missis sippi River.  The s ite would have to 

be elevated with fill by some 33 feet,  in order to protect the 

plant against the anticipated 1 0 0-year flooc'l wat:P.r h•=d<Jhf-. •  

The proposed site i s  directly above the aquifers that supply 

drinking water for the Memphis area , and it is within an area 

classified for e arthquate safety in Zone 3 ,  a relatively high 

hazard leve l .  The siting plan poses several serious problems . 

First , even barring unusual events such a s  high floods or 

earthquakes ,  locating the coal piles and waste piles on top of 

fill above the aqui fer i s  unwi se . Such fill i s  potentially un-

stable , even withour maj or stre sses . It can subside or settle 

differentially , making breaks and tears in the c lay and plastic 

film linings more likely . At the very least the fil l ,  and the 

ground below, must be thoroughly compacted .  The coal piles and 

the waste piles will leach substances that may endanger the 

aquifer . As is discussed more in Section I I I  the waste s should 

be treated as haz ardous wastes and secured accordingly.  

Second , the 3 3  foot elevation does not assure sufficient 

protection against high flood waters .  Recent experience has 
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drawn into question the accuracy of flood water heights pro-

j ected for the 1 00-year flood and other floods.  Development up-

stream tends to increase runoff from a given rainfall ,  and 

channeling of the river reduces the flow it can handle . As a 

result , some recent flood s ,  such as  in St .  Loui s  in 1 9 7 3  have 
*/ 

been much higher than predicted .- In addition , the l imited 

data available on flood heights and the probablistic method in-

volved in predicting heights for future rainfal l s  make the cal-

culation used here of doubtful reliability .  As a result , the 

3 3  foot elevation does not assure that the plant will not be 

placed underwater by a flood of  unexpected magnitude . 

The U . S .  Water Resources Counc il recommends that for 

critical actions , the planned facility be protected from the 

500-year flood . The hazardous nature of  the material s that 

wil l  be used in the process , plus the dangerous waste materials 

which wil l  be stored there perpetually, argue strongly against 

rel iance on 1 0 0-year flood proj ections . See the Counc il ' s  

Floodplain Management Guidelines , Part I I .  I . C ,  . Federal Register 

Vol .  4 3 ,  Feb .  1 0 ,  1 9 7 8 .  

*/ Belt , "The 1 9 7 3  Flood and Man ' s Constriction of  the Mississippi 
River , " Science vol .  1 8 9 ,  pp . 6 8 1-84  (Aug . 2 9 ,  1 9 7 5 ) . 
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Even if the dikes above the site are not breached , flood-

waters could infiltrate the plant foundations and seep up from 

the bottom of the waste piles . Water pressure from below could 

rupture liners and perhaps undermine the stability of the fill 

and of the plant structures .  

A third concern is that the fill itsel f ,  taken from heavily 

polluted sediment at the bottom of the Mississippi River , may 

itself pose a hazard to the drinking water aqui fers . The DEIS 

should analyze  the potential for these substances to leach into 

the Memphis water supply . 

Fourth , the central Mi ssissippi Val ley , of which the Memphis 

area i s  a part , is an area that is subject to severe earthquakes . 

The Memphis area is classi fied for earthquake hazard in Zone 3 .  

This is a relatively high risk . In 1811  and 1812 , mas s ive 

earthquakes hit the region , centered near New Madrid , Missouri . 

The severity of these quakes was summarized by Charles Richter , 

who devised the fundamental sys tem for measuring quakes ' s trength , 

and was a pioneer in the science of understanding earth movements : 

Great earthquakes are commonest where the general 
level of seismicity is high ,  but occasionally they occur 
in other regions . Such were those of 18 11-1812  under 
the central Missis sippi Valley , near New Madrid (Mi ssouri ) .  
There were three great shocks on December 1 6 , January 
2 3 ,  and February 7 .  One of these must have been the 
largest known earthquake in the present terri tory of the 
forty-eight states . All of them , j udging by their effects , 
exceeded magnitude 8 [on the Richter scale) ; evidence 
for comparing them is in part conflicting but suggests 
the epicenters di ffered . The first great earthquake ,  
on December 1 6 ,  1811 , was perceptible over an area of 
at leas t a mi llion square mi le s ,  extending from the head
waters of the Mi ssouri River to the At lantic seaboard 
(as far as Bos ton)  and from Canada to New Or leans . 
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In the heavily alluviated me izoseisma l area , 
fissuring , lurch ing , slumping , emergence of ground
water , and associated effects took place on a large 
scale . The inves tigators of the Indian earthquake 
of 1934  have compared these effects closely with those 
in the " s lump belt" on that occasion . The numerous 
long , narrow areas of subs idence suggested dropping of 
crustal blocks rather than slumping or warping . Such 
subsidence amounted in places to 15 feet and formed 
large new lake s , such as Lake S t .  Francis west of the 
Mississ ippi and Reel foot Lake (Tennessee) to the east . 
There were also large uplifts ; their exact extent is  
not known , s ince investigation many years later showed 
that the relief had changed ; however ,  evidence of old 
trees indicated elevations of at least 10 feet at the 
time of the earthquake . Small scarps were formed which 
produced temporary waterfalls ; s ince these were not in 
rock , it  is  impossible to tell whether they were the 
result of slumping and fissuring , or whether they re
lated to displacement in the basement rock .:; 
The Federal Energy Management Agency considers another 

serious quake in thi s  region sufficiently likely that the Agency 

is taking preliminary steps for disaster readines s  planning . 

The earthquake hazard cannot be avoided in the Memphis  area , 

but it  does counsel against locating the plant on the banks of  

the Mississippi River and directly over the Memphis  water s upply . 

There is  a s ignificant danger o f  the alluvial bed ' s  or the fill ' s  

l iquefying, l iterally taking the bottom out from under the plant . 

Even i f  the footing under the plant were to remain secure , a 

1 . 3 3 safety factor for the plant foundation would not protect 

it agains t such a quake ; a 1 . 3 3 factor is intended to protect 

against a quake measuring no more than 7-7 . 2  on the Richter scale . 

Even a small quake could result in substantial damage to 

the l iners under the coal pile , and under the waste pile i f  

.:! C .  Richter,  Elementary Seismology , pp . 5 9 3 - 9 4  (W. H . Freeman 
& Co . , 1 9 5 8 ) . 
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installed there . The permanent location of the wastes at the 

site causes the hazard to extend inde finitely into the future , 

well after the plant closes . A major quake while the plant is 

operating could result in a serious spi ll of raw coal or process 

material directly into the Mis sissippi . 

Thus serious consideration should be given to locating the 

plant off the floodplain and off the aquifer .  At  the least , 

serious cons ideration should be given to locating the waste 

disposal site in a more secure place . ( I f  the plant or the 

waste site i s  located off-river , the energy used and pollution 

caused by transporting the coal and/or wastes mus t be fully 

considered . )  I f  the plant i s  left in the floodplain , serious 

cons ideration must be given to building a much greater safety 

factor into the plant foundation and into the coal and waste 

piles ' liners . 
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I I I .  The DEIS Does Not Conta in An Adesuatc Discuss ion o f  
of the Known and potential Health and Environmental 
Hazards of Toxic Chemicals Assoc iated with the U-Gas 
Proce s s ,  and the Q�portun ity to Mit igate these Dangers 

NRDC-7 In order to accurately determine the environmental 

impact of proposed industrial facilities , a minimum of 

four steps is  required . 

1 .  Identi fication and i f  possible quntification 

of amounts of hazardous materials that might be 

released from the facility ;  

2 .  identi f ication o f  toxic effects assoc iated w ith 

exposure to such materials ;  

3 .  Estimation o f  the possible disper on o f  these 

materials in the occupational and ambient environ-

znents ; 

4 .  Identification of  population s who might be exposed 

to such material s ,  and where possible , estimation 

of the magnitude of such exposures .  

It i s  only by studying the constituents o f  various emi ssion 

and effluent streams and estimating levels  of workplace 

and ambient exposures that a respons ible framework for 

considering alternative mitigation measures can be developed . 

In general , DOE failed to address adequately the problem 

of exposure to toxic pollutants . Although the presence of  

polycyclic aromatic hydrocarbons and various trace elements 

at various points in the process and waste streams is fre

quently mentioned , the DEIS contains no description of 



A-79 

III -2  

potential health effect s .  No cons ideration of  other pollu

tants is evident in the DEIS . The DEIS presents only a 

cursory analysis of po ssible points of release of  individual 

substances . Likewise , evaluation of the potential for 

di spers ion in the occupational and ambient environment and 

the identification of populations at risk is generally 

inadequate . Thus ,  DOE has failed on all four counts to 

estimate hazards as sociated with toxic pollutant s .  

The absence of  adequate health effects data may we ll 

be due to the fact that , accordi ng to Chapter 5 ,  the Depart

ment of Energy employed no heal th sc ientists in the prepara

tion of this  document . This is  a very significant short

coming . Unfortunately , it  i s  not pecul iar to this proj ect , 

but instead appears to be a systematic problem in DOE ' s  

preparation of environmental impact statements for synthetic 

fuels project . There were no health scientists involved 

in the preparation of the DEIS for the Solvent Re fined Coal 

II proj ect in Morgantown , W.  Va . , either.  It i s  high . time 

DOE faced the need to have top-flight health hazard evalua

tion as an integral part of its synfuels environmental 

impact statements . If heal th scient ists are left out of  

the EIS  proce s s ,  the publ ic can  have l ittle confidence 

the issue will rec ieve meaningful attent ion at any stage 

in the project development process , e ither by DOE or the 

industrial partners .  
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NRDC4 A .  Insuffic ient Analysis of  the Health Haz ards From 
Compounds in the U-Gas Process Known or Suspected To 
Be Toxic , and Potent ially Available for Human and 
Environmental Expo sure 

The DEI S does not give a thorough and informative analysis  

of  the health hazards that may be posed by human exposure to be 

chemicals produced and releases which are known or suspected 

to be toxic . The document does mention at many points 

the need for concern over exposure to cancer-causing polycyclic 

aromatic hydrocarbons (PAH) , trace metal s ,  and other trace 

e lements , and such acute hazards as carbon monoxide and 

certain sul fur compounds . Appendix B . 0 . 1  contains some 

data on concentrations of specific PAH ' s  at a point in the 

proce ss ,  and Appendix c . 2 offers some information on the 

constituents of wastes . But the DEIS lack s a discussion of  

the health effects information available regarding such 

compounds sufficient to inform dec ision-makers and the 

intere sted public of the potential hazards involved . 

An adequate environmental impact statement for a 

synthetic fuels plant must contain such informat ion . In 

conj unction with reasonably specific data on releases 

and exposure to be expected--much of which is lacking as 

well--data on hea lth effects permits decision-makers and 

the public to understand the importance of controlling 

occupational and general public exposure to the greatest 

possible extent . 

When one cons iders the structure and composition o f  

coal (the system ' s  major input) , the potential for the 
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formation and release of  a wide range o f  toxic materials  

i s  readily apparent . In general terms , coal is comoosed o f  

clusters of aromat ic rings linked into huge molecules by 

carbon bridges ,  saturated rings , and heteroatomic groups  

l ike OH , CO , COOH , NH2 , CN , S and S H  (Figure 4 - 1 ) . From 

50 to 95 percent of the total carbon in coal is present in 

the form of aromatic rings . The aromatic and saturated 

rings are highly substituted by methyl and ethyl groups . 

On a moisture and ash-free bas is , a typical organic matter 

composition would be 70 to 90 percent carbon , 2 to 6 percent 

hydrogen , 1 to 2 percent nitrogen , 0 . 5  to 6 percent sulfur 

and 2 to 2 0 percent oxygen by we ight . Most of the oxygen i s  

present i n  phenolic compounds . The aromatic character of  

coal structure facilitates the formation of  polycyclic 

organic matter during conversion or combustion proce s se s .  

Moisture content of  freshly mined coal depends on ground 

water and varies with �ransport and storage condit ion s .  

Inorganic matter i s  measured a s  ash ,  which normally ranges 

from 3 to 3 0  percent . 

Given such a structure one would predict that a large 

number of toxic Organic material s would b� formed in coal 

convers ion processe s .  On the following page s a representative 

sample of those chemicals  and the health effects assoc iated 

with human exposure are described . 
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Polycycl ic Aromatic Hydrocarbons (PAH) 

At several points in the DEIS the potential for release 

of  PAH ' s  was noted . A wide variety of PAH s ,  all of which 

are carcinogens ,  have been found in coal conversion products . 

These compounds include benzo (a ) pyrene , dibenz (a , h ) 

cmthracene , benz (a) athracene , dibenzo (a , i ) pyrene to 

name j ust a few . Their presence , as well as the pre sence of  

other carc inogenic materials list below , raises an  important 

issue . Many of the potential human expo sures to such 

materials will result from short-term high level exposures , 

as we ll as chronic episodes , and would arise from occa sional 

accidental emissions or spill s .  The PAH benzo (a ) pyrene 

is known to be carcinogenic in single � experiments ;  t/and 

other polycycl ic aromatic hydrocarbons present in coal , such 

as chrysene , methylchrysene s ,  benzanthracenes ,  benzacridines ,  

aminoanthracenes ,  aminoflurene s ,  and napthylamines are 
· ul 

also among the most potent carcinogens known . � This raises 

the very real possibil ity of  significant carnogenic risk 

arising even from short-term leaks and spil l s ,  and thi s  

should b e  addressed i n  the DEIS . 

!:./ P ierce , "Tumor-Promot ion by Lime Oil in the Mouse 
Forestomach , "  Nature vol .  189 , p .  164  ( 1 9 6 1 ) : Huggins & Yang , 
" Induction and Extinction of  Mammary Cancer� Sc ience , vol .  137  
p .  2 5 7  ( 1 9 62 ) ; Lombard & Ve ssel inovitch , " Renal Carc inogenesis 
by Benzo {a) pyrene , 11 Proc . Amer.  As soc . Cancer Research , vol . 1 3 ,  
p .  4 9  (March 1 9 7 2 ) . 

� International Agency for Re search on Cancer , IARC 
Monographs on the Evaluation of Carc inogenic Ris'kOI Chemicals 
to Man : 

Vol . 3 , " certain Polycycl ic Aromaric Hydrocarbons and 
Heterocyclic Compounds "  ( 1 9 7 3 ) , 

Vo l .  4 ,  " Some Aromatic Amines , Hydraxine and Related 
Substances and Miscel laneous Alkylating Agents"  
( 1 9 74 ) , World Health Organization , Lyon , France 
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Aromatic Amines 

A number of tertiary aromatic amines (N ,  N-dimethylaniline 

and triphenyl amine ) , secondary aromatic amines (N-methylanil ine , 

N-phenylani line and N-phenyl-h-napthylamine ) , and primary 

aromatic amines (ani line , -naphthylamine ) have been found in 

coal conversion products . All have been shown to be carcino-

genie in one or more test species and/or humans . For example , 

aniline was carcinogenic in rats in a bioassay conducted by the 

National Cancer Institute . :; 

Other chemicals of concern include : 

Benzene . Benzene is a known human carcinogen . I t  has been 

identified as a cause of leukemia in humans � although it does 

not cause skin tumors in animal skinpainting experiments . 

Thiophene . Daily inj ections of thiophene have been found to cause 

degeneration of the cerebellum and other brain areas of  dogs . * **/ 

*/National Cancer Institute , "Bioas say of Aniline Hydro
chloride for Possible Carcinogenicity , " National Cancer Ins t .  
Carcinogenesis Technical Report Series No . 130 , Washington , 
D . C . , DHEW Publication No . (NIH) 7 8- 1 3 8 5  ( 197 8 ) . 

* */ Infante et al , "Leukemia in Benzene Workers , "  Lancet , 
July 9 ,  1977  I PP • 7 6 - 7 8  ( 1 9 7 7 )  • 

Ott et al , "Mortality Among Individua ls  Occupationally 
Exposed""""tO"Benzene , "  Exhibit  154 , OSHA Benzene Hearings ,. July 
19-August 1 0 ,  19 7 7 .  

* * */Clinton , "Thiophene and Derivatives , "  APA Toxocological 
Reviews , American Petroleum Institute , Washington , D . C . , ( 1 94 8 )  
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Other inves ti gators have found the same type of brain de-

generation when they administered thi.ophene to rats . :J Another 

study has reported that inha lation of thiophene effects the 

flexor reflexes in rabbits , �/ and one inves tigator stated 

that inhalation of only 0 . 8  mg/m3 of thiophene caused changes 

in human electroencephalograms . * * * /  

* /  Bradley & Berry , "Effects o f  Thiophene on the Purkin j e  
Cell Dendritic Tree : A Quantitive Golgi Study , "  
Neuropathology and Applied Neurobiology , vol .  5 �  pp . 9- 1 6 . 

**/ Mikhailets , et al . ,  "Toxicology of Thiophene , "  Gig. Tr . 
Pro f .  Zabol . vo l .  10 pp . 5 7 0 5 8 . (Bio logical Abstracts , vo l .  
4 8 ,  p .  232 5 6 . )  

***/  Khikmatul laeva , " Data to Substantiate the Maximum 
Permiss ible Concentration of Thiophene in Atmosphere , "  
Sanit . vol .  32 , pp . 3- 6 ( 1 9 7 7 )  (Biological Abstracts ,  
p .  6 3 7 4 3 } . 

Gig. 
vol .  4 9 , 
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Pheno ls  and Cre sols .  Mixed phenols from shale oils , although 

not carcinogenic themselves ,  promoted the carcinogenic activity 
*/ 

of benzo (a ) pyrene in skin painting exper iments in mice . - A 

recent literature review noted that all phenols and cresols 

tested caused chromosome damage in a variety of in vitro test 
* *  I 

systems , even though at least some were not mutagenic in the 

speci fic tests used in the Battelle studie s .  

Quinoline . Quinoline induces l iver twnors in rats and in mice . 
* * *f 

It  is  mutagenic in the Ames test , - and cause s chromosonal aber
* * * *f 

rations in Chinese hamster cel l s . -

'·�/ Bogovsk i ,  & Mime , "Co-carcinogenicity of Phenols from Es
tonian Shale Tars (Oils) , "  Environmental Health Perspectives ,  
vol . 3 0 ,  pp. 1 7 7 - 1 7 8  ( 1 9 7 9 ) . 

*! Dean , "Genetic Toxicology of Benzene Toluen e ,  Xylenes ,  and 
Phenols "  Mutation Research vol .  4 7 , pp . 7 5 - 9 7  ( 1 9 7 8 )  

*�I Hiroaro et  a l . , "Carcinogenic Activity of Quino line o n  Rat 
Live r , "  Cancer Re search , vol . 3 6 , pp. 3 2 9 - 3 3 5  ( 1 9 7 6 ) ; Shinohara , 
et  al . ,  "Effects of Various Factors on the Induction of Liver 
T\iii\Cirs in Animals by Quinoline , 11  Gann , vol . 6 8 ,  pp . 7 8 5-7 9 6  ( 1 9 7 7 ) . 

* * *�./ Hollstein , et  al . ,  "Quinoline : Convers ion to a Mutagen by 
Human and Roden Liver , "  Journal of the National Cancer Institute , 
vol .  6 0 ,  pp . 4 0 5 - 4 1 0  ( 1 9 7 8 ) . 

* * * * * / Matsuoka , et a l . , " Chromosomal Aberration Tests on 2 9  Chemi
cals Combined with S9 Mix in Vitro , I I  Mutation Research,  vol . 6 6 ,  
pp . 2 7 7 - 2 9 0  ( 1 9 7 9 ) . 
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Hydrogen Sulfide and carbon disul fide . n2 s and cs2 will be pre

sent in the gases generated by the coal lique faction proce s s .  

H2 s i s  partially dangerous , because a single exposure t o  more 

than 3 0 0  mg/m3 can cause unconscio� sne ss and death, and tho se 

who survive exposure at such levels often experience long-lasting 
'k'/ 

-· 
damage to the nervous system . Even currently accepted occu-

pational exposure limits may not provide an adequate margin of 

safety for the neurotoxic e f fects of  H2 S .  The thre shold l imit 

valua-tirne weighted average (TLV-T\·1A) standard adopted by the 

Ar:lerican Con ference of Government Industrial Hygienists i s  15  
**/ 

mg/m3 . - One i nvestigator reported that exposure to only 1 0  

mg/rn3 for 1 2  hours per day ove r 9 0  days caused brain damage and 
* * */ 

abnormal nerve conditions in rats.  - Carbon disulfide i s  also a 

human neurotoxin.  Severl human expidemiologic studie s reviewed 

by NIOSH indicate that occupational exposure to carbon disulfide 

is associated with both psychological disturbances and severe 

polyneuropathie s .  

* /  National Institute for Occupational Safety & Hea lth , "Criteria 
for a Recommended Standard • • •  Occupational Exposure to Hydrogen 
Sul fide , "  Washington , DC . ,  DHEW Publication No. (NIOSH) 7 7 -1 5 8  
( 1 9 7 7 ) . 

** / Ar.terican Conference on Governmental Industrial Hygieni sts , 
h�hreshold Limit Values for Chemical Substances and Physical 
Agents in the Workroom Environment with Intended Change s for 
19 7 8 . "  ACGIH ,  C inc innati , ( 1 97 8 ) . 

"� */ . Duan , F . Z . , 1 9 5 9 ,  " Data for Determining the Max imum Per
missibl� Concc�trat ion of  Hydrogen Sul fide in the Atmospheric Air , "  Gig . Sanit .  1 0 : 12-17 ( as reported in NIOSH 1 9 77 ) . 
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Pregnance complications and various ovarian and menstrual 

cycle disorders were also noted in women exposed to carbon di
*/ 

sulf ide . - Mixtures of hydrogen sulf ide and carbon disul fide 
* * /  

are teratogenic i n  rats . --

I n  addition t o  the compounds described above , coal contains 

a number of potentially toxic trace elements .  The se include : 
* * */ 

Arsenic . Arsenic is a known human carcinogen . Studies 

have shown that certain smelter workers who inhaled high leve ls 

of  arsenic trioxide were at 4 to 12 times greater risk of  ueve loping 
* * * * /  

lung cancer than unexposed workers . �-- Arsenic pollution in 

the general environment also appears to be associated with in
* * * * * /  

creased risk of  lung cancer . ----- Skin cancer i n  humans is 
* * * * * */ 

also causally assoc iated with exposure to arsenic . 

:f See NIOSH,  above . 

* * /  Barilyak , et  al . , " Effects o f  Small Concentrations of  
Carbon Disulf ide and Hydrogen Sulfide on  Intrauterine Develop
ment in Rats , "  Arkh.  Anat . Hi stol . Embriol . ,  vol . 6 8 ,  pp 7 7 - 8 1  
( Russian with English summary) ( 1 9 7 5 ) . 

* * */ Althouse , et  a l . , "An Evaluation of Chemicals and Indus
triar-Processes Assoc iated with Cancer in Humans Based on Human 
and Animal Data : IARC Monographs l to 2 0 , "  Cancer Research , vol .  
4 0 , pp . 1-12 ( 1 9 8 0 ) . 

* * * */ International Agency for Re search on Cancer , IARC Mono
graphS on the Eva luation o f  Carc inogenic Ri sk of Chemicals to 
Man , Vol .  2 ,  pp . 4 8 -7 3 , World Health Organizat ion , Lyon , France 
(197 3 ) ; Kuratsune , et al . , " Occupational Lung Cancer , vol 1 3 ,  
pp . 552-5 5 8  ( 1 97 4 ) ; Tokome & Kuratsune , "A  Cohort Study on Mor
tality from Cancer and Other Causes A.�ong Workers at a Metal 
Re finery , "  " International Journal of Cancer , "  vol .  17 , pp 3 1 0 -317  
( 197 6 ) . 

* * * * * / Blot & Fraumeni , "Arsenical Air Pol lution and Lung Cance r , " 
Lancet ( 1 97 5 )  vol .  i i ,  p .  142 . 

* * * * **/ Althouse , et  a l . , above . 



A-88 

III-11 

Mercury. A discuss ion of  the tox ic potential of mercury 

must be based on considerations of the toxicity of mercury and 

inorganic mercury compounds , as we ll as that of the alkyl mercury 

compounds (especially methylmercury) . Mercury and inorganic 

mercury compounds are central nervous system toxin s ,  produc ing 

signs of irritability , excitability , etc . They also accumulate 

in the kidney ,  leading to proteinuria , renal failure , etc . 

Several alkyl mercury compounds are also known to induce central 

nervous system di sorders and renal e ffects . In  addition , methyl 
*/ 

mercury in known to be a human teratogen . -

Nickel .  Several forms of  nicke l are carcinogenic i n  ani 
*_:1 

mals .  Nicke l subsulf ide produce s lung cancer when inhaled by 

rats . Nickel carbonyl increased the incidence of  lung tumors 

when inhaled by rat s .  Intra-muscular injection of  several other 

nickel compounds (nickel powder ,  oxide , carbonate , subsulfide , 

and n ickelocene ) has produced local sarcomas in rats , mice and 
*":! 

hamsters . - Increased incidances of cancer of the nasal cavity , 

"'.' National Academy of  Science s ,  Asse ssment of Mercury in the 
Environment , Washington , DC ( 1 9 7 8 )  . 

*..1 Althouse et  al . ,  above . 

**  .. .Y International Agency for Re search on Cancer , IARC Monographs 
on the Evaluation of Carcino enic Risk of Chemicals to Man , vo l .  

1 ,  pp . 75-112 , \vorld Health Organization , Lyon , France ( 1 9 7 6 ) . 
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lung , and probably larynx , have been ovserved in  nickel re finery 

worker s .  Exposure to nickel also produced dermatit i s .  
*/ 

Chromium . Chromium i s  a human and animal carcinogen- An 

increased incidence of lung cancer has been observed among 
* */ 

chromate workers ,  chromium plater , and chromium alloy workers . · 

Several forms of chromium have also been found to produce local 
* * -Y 

sarcomas in rat s .  - Chromic acid and t!1e chromates are also skin 

irritants , and , at lower exposure level s ,  the chromate s are 
* * *1 

sensitiz ers . -

fJ Althouse , e t  al . ,  above . 

� IARC , vol . 2 ,  above . 

Taylor , "The Relation ship of  Mortality and Duration of Em
ployment as Re flected by a Cohort of Chromate Workers , "  
American Journal of Public Health , vol . 5 6 ,  pp . 2 1 8 -2 2 9  
( 1 9 7 5 )  i 

Davies , "Lung Cancer Mortality of  Workers Making Chrome 
Pigments, " Lancet , ( 19 7 8 )  vol . 1 ,  p .  3 8 4 ; 

Waterhouse , " Cancer Among Chromium Platers , "  British 
Journal of Cancer , vol . 3 2 , p .  2 6 2  ( 1 9 7 5 ) ; 

Royle , "Toxicity of Chromic Ac id in the Chromium Plating 
Industry , "  Environmental Re search , vol . 1 0 ,  p .  3 9-53 ( 1 9 7 5 )  

Pokrovskaya & Shabyn ina , " Carcinogenous Haz ardous i n  Pro
duction of Chromium Ferroalloys , "  Gig . Tr . Prof . Z abol . ,  
vol . 1 0 ,  pp . 23-26  ( 1 9 7 3 ) . 

* * ":.../ IARC , vol .  2 ,  above . 

**** / National Academy of Sciences , Chromium : Med ical and Biolog ical iffects of Environmental Pol lutants , Wash . , D . C .  (19 74) . 
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Lead . Lead is  a general metabo lic poi son , documented in 

both humans and laboratory animals ,  that affects the central and 

peripheral nervous system , the kidneys , the reproductive system , 
*/ 

and behavior� Furthermore , lead acetate induces kidney tumors 

in mice and rats upon oral administration . Lead acetate , lead 

subacetate , and le ad phosphate are carcinogenic in rats when ad
:* */ 

ministered by various route s . - Limited epidemiological evi-

dence of lead exposure in smelter and lead workers showed in-

creased cancer mortality . The exce ss of tumors was seen in the 

re spiratory , urinary , and digestive systems , although tumors at 
* * */ 

no site alone were significantly increased . -

Cadmium . Exposure to cadmiura and/or certain c admium com-

pounds may result in a wide range of toxic e ffects . A number of  

investigators have found that workers exposed to  some form o f  

cadmium are a t  increased risk of  developing cancer of  the pos
*.* *:*/ 

tate , respiratory system , and kidney . - Several forms o f  

•/ National Academy o f  Sciences ,  Lead in the Environment ,  
Washington , DC ( 1 9 8 0 ) . 

**/ International Agency for Research on Cance r ,  IARC Mono
graphs on the Evaluation of Carcinogenic Risk of Chemicals to 
�· vol . 1 ,  pp . 40-50  ( 1 9 7 2 ) . 

**�/ Althouse , et a l . , above . 

* * *�/ IARC , vol . 11 , above . 

Khellstrom, et a l . , "Morality and Cancer Morbidity Among 
Cadmium-Exposed workers :  A Preliminary Repor� " Environmental 
Health Perspective s ,  vol .  2 8 ,  pp . 1 9 9 -204  ( 1 9 7 9 ) . 
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cadmium are also carc inogenic i n  rats and mice fol lowing sub*/ 
cutaneous and intramuscular admin istration .- Cadmium is  also 

a mutagen,  capable of caus ing point (gene) mutations and chromo* ! 
somal damage . - Numerous inve stigators have found cadmium to be 

a potent teratogen and fetotoxic agent.  In a recent review of 

the se studie s ,  the Battelle Memorial Laboratory concluded that * *.Y a no-observable-effect-level could not be e stabli shed . 

All of the trace elements li sted above are toxic and vola-

tile . All can be expected to volatilize during the conversion 

of coal to synthe sis  gas . In addition with the reducing �tmos-

phere of the convers ion process each of these trace elements may 

form compounds such as hydrides ,  carbonyl s ,  or sulfide s ,  which 

may be more volatile than the ox idized forms . 

-::._/ Althouse , et al . ,  "An Evaluation of Chemical s  and Industrial 
Processe s  Associated with Cancer in Human s Based on Human and 
Animal Data : IARC Monographs 1-2 0 , "  Cancer Research ,  vol . 4 0 ,  
pp . 1-13 ( 1 9 8 0 ) . 

* */ Environmental Protection Agency , " Rebuttable Pre sumption 
Against Registration and Continued Registration of Pe stic ide 
Products Containing Cadmium , " 4 2  Fed . Reg . 5 6 5 7 4  (19 7 7 ) . 

** */ Ibid . 
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Tab l e  I I I - 1  Sununary of Toxic Chemica l s  and 

Othet"··· 
Causes Reproductive and 

Ou:o:rosc.-re Developnental 
Chemical Carcin:genic Darrage Teratogenic '1bxicity 

Polycyclic 
arcmatic 
hydrocamons + + 

Benzene + 

Aromatic 
· Amines + 

Indole + 

Q.llnoline + 

Phenols (prorroters) + 

Cresols + 

'lhiofhene 

Hydrogen 
sulfide 

Carbon 
disulfide 

Arsenic + 

Mercucy 
Nickel + 

Ou:cmiun + 

Lead + 

Cadmiun + + 

+ 

+ + 

+ 

+ 

+ + 

Effects 

'lbxic to Other 
Neuroto:dc Organ SystStlS 

+ (interferes with 
blood I $  ability 
to carry oxyge..r1) 

+ (skin, eye) 

+ + (liver, kidn1::1 s ,  

+ 

+ 

+ 

+ 

heart, blood) 

+ (kidneys) 

+ (skin) 

+ (skin) 

+ (kidneys t blood·
forming syston) 
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B .  Incomp lete Assessment o f  Potential Emiss ion Points 
and Opportun ities For Mitigation 

The DEIS ' s  evaluation of the potential for re lease of 

tox ic chemicals and of means to mit igate such releases i s  un-

even at best.  In some case s ,  the site of releases and the 

pollutants involved are identi fied , but potential health and 

environmental consequences and mean s of preventing or remedying 

the releases are left unexplored . Di scuss ion of some poss ible 

emi ssion points is  seriously incomplete , and certain other 

important problems are virtually ignored . 

1 .  Fugitive Hydrocarbon and Other Toxic Emi ssions 

The DEIS pays virtually no attention to the potential for 

fugitive emissions of hydrocarbons and other toxic chemicals 

from process valves , seals ,  pumps , and other points . The ex-

pectation of such emi ss ions is  acknowledged in only the most 

cursory way , at p .  2 - 1 0 ,  where the flare system is described as 

taking care of emi ssions from " [ v] ents and safety valve s in 

the various proce ss units . "  No mention of such fugitive 

emi ssions is to be found in the summaries of air pol lution con-

cerns at p. 1 -2 1 ,  or p. 2 - 1 1 . 

How many such emi ssion points wi l l  there be? What wi ll 

they release? Hhat wil l  be the i"." indivi :lual and total rate s 

of re lease? What is controllable by use of the be st available 
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materials and equipment for controlling often high-pressure , 

corrosive ga ses? How wi ll emissions be detected , collected , 

and conveyed to the flare? l�hat eff iciency wi ll thi s system 

have? 

Experience with EPA ' s attempts to set new source perfor

mance standards and hazardous air pollutant standards for 

fugit ive emissions raises an especially important i ssue that 

needs to be addre ssed in the DEIS . Typically , industries have 

sought to have exempted from control relatively large leaks -

sometime s up to 1 0 , 0 0 0  parts per million of chemicals such as 

benzene except when caught by maintainance scheduled at in-

tervals of as long as six months .  Will all such fugitive 

emi ss ions be sent to the flare? Does DOE intend to allow ex

emptions , and if so, for what size leaks? 

�ore attention must be paid to the potential for l arge 

fugitive emi ss ions during upsets and emergencie s .  Upsets wi l l  

be a frequent occurence at a demonstration plant , and maj or 

process equipment failure s leading to enormous releases of 

chemicals are l ikely to occur as we ll . Many of the like ly 

equipment upsets and failure s have to do with conditions of 

runaway temperature and pre ssure , which may cause ruptures in 

pipes , seals ,  vents , and valve s .  

The se questions can hardly be an swered except a t  a stage 

of more detailed design than this DEIS repre sents.  I t  is  
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essential that the matter be covered in a draft document and 

that the public be allowed the opportunity to comment on the 

adequacy of a meaningfully detailed de sign , perhaps through the 

two-tiered process described in Section I .  The degree to which 

such emi ssions can be captured and routed to the flare is im

possible to apprai se without significant d�sign information . 

NRDC-10 2 .  Occupation al Heal th 

Closely re lated to the fugitive emi ssions problem i s  the 

i ssue of occupational health . Here the DEIS has signif icant 

shortcomings .  Largely because toxic chemical haz ards i n  the 

process have not been adequately addres sed yet , and because of 

the absence of design detai l ,  the information in the DEIS i s  

inadequate to identify the character , location , and severity of 

occupational health risk s ,  and to determine engineering and work 

practice measure s to prevent or reduce them. 

The occupational health sect ion of the DEIS , more than any 

other portion , is written in obfuscatory j argon . When much of  

the " systems-talk" i s  peeled away , significant de ficienc ies are 

revealed . 

The workers in the plant wi ll be at the greatest risk of 

chemical ly-related illness , more so than persons in the general 

community. Given this greater risk, a much more detailed in

vestigation of  the industrial health haz ards and avai lable con

trol mea sures is needed.  
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One e spec ially unj ustif ied as sertion must be corrected . 

The DEIS generally acknowledges that tox i c  organic compounds 

such as PAH ' s wi l l  be found in the proc e s s  ( see e . g .  p .  1-4 2 ) . 

But at several places the document incon s i stently purports to 

deny their formation . At p .  1- 15 , it claims : 

The U-gas process wi l l  operate at a 1 8 0 0 -1 9 0 0° F range 
that is high enough to avoid tar and oil produc tion . • 

Mater ial haz ardous to the workers wi l l  there fore be 
e l iminated by this higher tempe rature operation of the 
gasifie r .  

See also p .  I - 1 8 ,  where it i s  c laimed that a l l  hydrocarbon s ex

cept methane wi l l  be converted to synthe s i s  gas . The se state-

ments must be retracted and the ri sks unambiguously acknowledged . 

The DEIS makes the flat statement ( at 2 - 1 8 )  that the Memphi s 

plant pre sents health haz ards " s imi lar to those found in pe tr.o-

chemical and chemical p lant s . " At many such plan t s ,  risks o f  

cancer and other ser ious di seases are extraordinari ly high . 

Thu s ,  this comparison should underl ine the urgency o f  the maximum 

pos sible protection of workers ' health,  the inve stigation in 

advance of the dangerous c hemicals in the proce s s  and the 

po s sible points of release , and the development of effective 

controls . 

In fact , there i s  data from a coal gasi fication !ac i l ity 

itse lf which suggests signif icant potenti�l d�nge r ,  A study 

wae per formed of skin cancer inc idence among worker s  employed at 
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the coal hydrogenation plant at Institute , West Virginia ,  in  the 

195 0 ' s .  Among the 3 5 9  workers examined over a period o f  five 

years , 1 0  developed skin cancer . This was 16-37  time s the ex*/ 
pected incidence . - Although the proce sses are quite different , 

DOE ha s failed to demonstrate that similar compounds would not 

be released into the workplace . 

It  must also be noted that industrial health discus sion 

places an unreasonable reliance on the use of respirator s .  This 

is  unacceptable . The use of re spirator s should be limited to 

emergencies and not used on a routine ba s i s .  I n  addition , the 

DEIS reveals that planning for occupational health i s  vague and 

incomplete .  Contingency plans appear not to have been deve loped 

for the protection of worker safety in the event of ma jor emer-

gencies . 

*/ Sexton , "The Hazards to Health in the Hydrogenation of Coal:  
Iv. The Control Program and the Clinic Effects , "  Archive s of 
Environmental Health , Vol .  1,  pp. 2 08-31  ( 1 9 6 0 ) . Fol low-up 
studies have not found a de�onstrably high rate of systemic 
cancer among the 10 workers ,  but thi s is too small  a sample on 
which to base any negative conclusion s ;  the possibil ity of a 
sign if icantly e levated risk ' s e scaping notice in so small  a 
sample are very high. 
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3 .  The Flare System 

The DEIS state s that leak s of hydrocarbons and , presumabl y ,  

other chemicals i n  process pipe s ,  e tc . , wi l l  b e  collected and 

di sposed of through a f lare . P , 2- 1 0 .  Little information i s  

given which would allow evaluation o f  how completely the f l are 

would destroy complex , tox ic chemicals likely to be routed to 

it along with s imple , re adily combu stible hydrocarbon s .  This 

stands in contrast with the somewhat greater detail o f fered for 

the incinerator , which apparently collects and combusts a d i f f -

erent waste s tream .  It is e s sential t o  determine whether the 

f lare , when operating , has the temperature and re sidence time 

neces sary to destroy these toxic compounds , or whether it wi l l  

simply volati l i z e  them , enhance their di spe rsion , and increase 

the r i sk of human expo sure . 

The plans for the Solvent Re f ined Coal II plant in We st 

Virginia call for primary re liance on a " control led combustor , "  

with a f lare relied upon only as a back-up . Thi s  wa s deemed 

neces sary there because the f lare wa s j udged incapable of de

stroying the toxic hydrocarbons and other c hemicals routed 

through i t .  Why has a controlled combu stor not been p lanned 

for this plant? What d i f ference s  in the waste streams in que s 

tion j ustify re liance solely o n  a f lare for the Memphi s plant? 
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The DEIS acknowledges that a total fai lure of the flare 

would re sult in re lease of " s ignificant" quantities of toxic 

hydrocarbons and other chemical s .  The DEI S ,  howeve r ,  g ives no 

indication of what " s ign if icant" mean s ,  what types of hydro

carbon s might be emitted , nor how long it might take to correct 

the situation . Indeed ,  as noted above , there are many known 

and potential carcinogens which might be emitted in such an 

incident . 

The statement that ambient concentration s of tox ic hydro-

carbon s and other substances whether from fug itive emissions 

or flare fai lure s -- will be " re latively low" is not a suffi

c ient j usti fication for a failure to addre s s  the se problems 

adequately . Such release s will be added to an already badly 

pol luted atmosphe re . The county i s  a non-attainment area for 

ozone , and an alarming array of toxic chemicals is emitted to 

the air by the many chemical plants heavily concentrated in the 

�emphis are a .  Potential synergi stic interactions between the 

pollutants from the gasification plant and the emi s s ions from 

other indu str ial faci l i ties should be con sidered . Memphi s 

currently suffers an unusually high cancer rate , and high rate s 

of othe r chemically-re lated di sease . The community exposure 

due to the Memphis U-Gas pl ant must be reduced to the absolute 

min imum . 
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NRDC-12 4 .  The Cooling Tower 

The DEIS states that dur ing the l i fetime of the plant the 

heat exchangers in the cooling tower may fa i l ,  a llowing gases 

to enter the cooling tower water.  Carbon monoxid e ,  hydrogen 

sulf ide , and (most l ikely) carbon disul fide , would be released 

from the cooling tower unti l repai r of the system . The latter 

two of the se compounds are quite toxic and one might anticipate 

extreme ly serious e f fec t s .  The magni tude o f  such e f fects would 

depend at least in par t of the rate of release of each sub

stance as we l l  as the length of time needed for repair or shut

down . 

What materials could be used to min imi z e  the r i sk of fai lure 

of the heat exchangers? What inspec tion schedule could be de 

vised to catch damage to the exchanger s before a tota l failure ? 

How long wi l l  it take to shut down the p lant and how much of 

each toxic gas would e scape in such an event? What would the 

e f fects be ? How can respon se time be improved? 

The di scus sion of chromate depos ition from the cooling 

towers "dr i f t "  at p. 4-5 does not explore the con sequences o f  

exposure t o  the se compound s .  Chromium compounds , a s  d i scussed 

above , have ser ious known and potential tox ic e f fec t s .  Some 

consideration of po ss ible adve rse e f fec t s , and of alte rnative s 

to the use of chromate s ,  is e s sent ial . 
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S .  Other A i r  Po llution I s sues 

As ment ioned , the air in She lby County violate s  the health 

based standard for ozone . The hydrocarbons and NOx emi s s ions 

from the proposed plant would exacerbate current ozone violations 

and make attainment more d i f f icult . The DEIS doe s not examine 

in me aningful detail the degree to which the plant would worsen 

air quality. Thi s may be impo ssible until enough deta iled de

sign is accompli shed that hydrocarbon and NOx emi s s ion s can 

estimated with some re liability,  and alternatives for reducing 

them can be conside red . 

The DEIS contains no di scuss ion of what off setting emi s s ion 

reduct ions may be found e l sewhere in the Memphi s area to compen

sate for the hydrocarbon and NOx emi s s ions increases due to 

thi s  plant . Such off sets are required by the C lean Air Ac t as 

a condition of industrial expansion in a pol luted area . 

Table 3 . 1 ,  at p .  3-3 , which sununari zes air qual ity in the 

are a ,  reveals several problem s .  According to the table , so2 

measurements were made between February and May , 1 9 7 8 . 

Sampling for this portion of the year may not be suf fic ient to 

determine attainment,  since t he period of highest energy use 

and most stagnant air in the Memphis area may be l ate summer 

and early fa l l .  What does data from this time o f  year show? 
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No information is g iven on the time of year of particulate 

sampling. 

The DEIS c laims that the proj ect wil l  contribute only in

significantly to acid rain , a long-di stance pollution problem 

of high importance . Thi s discussion is  not adequate .. The pro

ject ' s contribution to the � emissions of sulfur and nitrogen 

precusors to acid rain may be small ,  but that total is made up 

of contributions from many smal ler sources . The problem can be 

controlled only through emission reductions at all the se sources .  

How do the proj ect ' s  emissions compare with those o f  other 

sources contributing to the acid rain problem? Is further 

emission reduction at this project preferable to some alter

native reductions elsewhere? 

NADC-14 6 .  Wastewater Treatment 

The DEIS discusses the presence of PAH ' s and trace elements 

in the treated wastewater effluent to be released to the rive r .  

(Appendix B . O . l ) . Thi s discussion wa s somewhat more complete 

than those summarized above , although many important details 

were missing . For, example , one input to the wastewater stream 

wil l  be the process condensate . The composition of  this material 

is  not de scribed . Similarly , no mention i s  made of  the compo

sition of slop oils . 

We can tell already , however,  that the planned treatment 

proces s  wi ll not be suffic ient for all constituent s  of the waste 



A-1 03  

I II-25 

stream . For example , the DEIS states (at p.  C-5 7 )  that s ig

nificant quanti ties of Cd , As, Cr , Fe , and Se are present in 

the wastewater. The use of neutralization as an effluent control 

will not significantly reduce the levels of As and Se . 

Similar problems exist with re spect to PAH ' s  in wastewater 

(Appendix B . 0 . 1 ) . The DEIS proposes to make use of a combination 

of biological oxidation and activated carbon to reduce levels 

of PAH ' s . The document correctly notes the variability in bio

degradation of various PAH ' s .  It then puts an upper limit on 

the reduction of PAH levels via thi s process at 8 0% .  This i s  

extremely optimi stic . The DEIS continues by stating that di

lution by river water even under 10 year low-flow conditions 

will lead to very small concentrations , in the 0 . 1 ug/l iter 

range for "many" specie s .  No further information is given . 

One must wonder which PAH species DOE i s  referring . The impli

cation i s  that some compounds may be found at higher concentra

tions , perhaps in the parts-per-billion range , which cons idering 

the potential for bioaccu.�ulation up the food chain , represents 

a s ignificant hazard . 

NRDC-15(•) Table 4 . 6  at p .  4 -12 purports to indicate the concentrations 

of various pollutants that would be released to the Mi ssissippi 

River . Thi s table i s  misleading , however ,  for it makes no 
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acknowledgement of the dependence of e f f luents on the compo

sit ion of the coal feedstock . One goal of the project i s  to 

demonstrate the f lexibility to use a wide variety of coal s .  The 

concentration of trace metals and e lement s ,  such as seleni u..� ,  

in dif ferent coal s can vary by an order o f  magnitude o r  more . 

At t he very lease , the table should indicate ranges to be ex-

pected uepending on the coal used. 

NRDC-15(b) A more useful met:iodology would be to develop data on what 

proportion of each con stituent of coal wi l l  end up in wate r 

e f fluent s , air emi s s ions , waste s ,  the product gas itsel f ,  etc . 

Then , the results of the use of coal s with parti cular compo
*/ 

sitions could be more readily analy z e d .
-

NRDC-15(c) In l ight of the se unce rtaint ies and shortcoming s ,  the DEIS ' s  

characterization o f  the waste water tr·eatment system a s  adequate 

i s  premature . 

NRDC-15(d) The DEIS ' s  repeatedly state s ( sometimes explicitly , and 

sometime s implicitly) that the addition of more toxic pol lutants 

into this stretch o f  the Mi s s i ssippi River i s  a matter o f  no 

concern because the river is already badly pol luted . But the 

goal of the C lean Water Act and of state water pol lution control 

programs i s  to improve the water quality in this stretch of the 

river as we l l  as e l sewhere . These prog rams wi l l  be de finitely 

hindered by any additional tox i c  e f f luent from the plan t .  

�/ See
.

Kle in , et al . , "Pathways o f  37  Trace Elements Through 
a Coal-fired Power P l ant , " Environme ntal Sc ience & Technology , 
Vol .  9 ,  no . 10 , p .  J73  { Octobe r 1 9 75 ) . 
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Moreove r ,  far from being toxicologi cally unimportant , the 

addi tional pol lution i n  pol luted water s  can have di sproportion-

ate ly severe e f fec t s  on f i sh ,  other aquatic life , and the higher 

life that depends on i t .  The current condi tion o f  the Mi s s i s sippi 

Rive r at Memphi s magnifi e s ,  rather than reduce s ,  the need for 

the mo st e f fec tive e f f luent controls poss ible , approaching as 

c lose to zero di scharge a s  is feasi ble . 

NRDC-15(e) Water quality criteria which are already approached or ex-

ceeded are l ikely to become more protective in coming year s ,  as 

EPA and the state rev i se them to account for more recent infer-

mation on toxic effec t s .  The DEIS should acknowledge that many 

current criteria are seriously out-of-date , and i t  should di s-

cuss the range of new criteria that are likely to be set . 

NRDC-16 7 .  Haz ardous Waste s ,  Coal Piles and Threats To Groundwater 

Perhap s the mo st serious threat to health and the envi ron-

ment posed by the proposed proj ect is the po ssibi l ity of con-

taminating groundwater rel ied on for the Memphi s water supp ly . 

The p lant will generate huge quantities of solid wa ste : 

Gasifier ash ( 2 5  ton s/hr ) ; 

Boiler fly ash and bottom ash ( 4  tons/hr ) ; 

Gyp sum from flue gas desul fur i z ation ( 4  tons/hr ) ; 

Mi sce llaneous sludges ( wastewater treatment and chro
mate destruct) ; and 

Spent catalysts . 
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As soc iated with the se waste s are a large number o f  trace e lements 

known to be toxic . I f  the se compounds were re leased to the 

groundwater , significant risks would be posed to public health.  

The Memphis water supply might be rendered unusable .  

Whether a particular element i s  able to reach the ground

water depend s on a variety of factor s .  One fac tor i s  addre s sed 

in Appendix B . 5 . 3 ,  which considers which metals are most likely 

to leach under di fferent soil cond ition s .  However ,  the DEIS 

nowhere evaluate s the toxic material s to be found at this s i te 

in re l ation to the soil conditions at thi s site . 

NRDC·17 The dra ft states that " prel iminary" leaching studies indi

c ate gasifier ash agglomerate s ( 7 4 %  of the waste ) are not 

" haz ardous " wa stes as def ined by EPA . This understate s the true 

toxic ity problem , however , because the extraction procedure used 

in those te sts is des igned for municipal waste site s .  The pro

cedure does not expose t he gasi fier waste to real-world indus

trial landfill condition s ,  or the conditions to be experienc ed 

her e .  

It i s  n o t  adequate in preparing a n  E I S  t o  s imply r e l y  o n  

existing of ficial tests and s tandards ,  for those may b e  seriously 

inadequate to protect he alth and the e nvironment . The purpo se 

of an EIS is to inve stigate all significant threats to health 

and the e nvironment , and to exumine me ans to mi tigate the� , re-
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gardless of whether the practice i n  que stion i s  n o t  forbidden 

by an exi sting government regulation . 

In addition it must be noted that given the enormous quan

tities of waste to be disposed of on the site , signifi cant con

tamination would re sult from even a small amount of lea chate ' s  

reaching groundwate r .  Therefore , greater concern for potential 

low rates o f  leaching o f  toxic materials i s  warranted here than 

perhaps at other waste site s .  I n  thi s situation, with a massive 

waste p i le s itting atop cruc ial water suppli e s ,  the EPA cr iteria 

for haz ardous waste ( leaching at 100 time s the pr imary drinking 

water standards )  may not be suffic iently protective . 

NRDC-18 To reduce potential risks of groundwater contamination , DOE 

p lans to use a 30 mil Hypalon liner in the short-term ( f irst 

four years) storage area . There are several problems with this 

choice . First the waste s must be sealed off perpetually , but 

the life of synthetic liners i s  limited due to aging and deg ra

dation . Second , such liners are extremely susceptible to 

ripping or tearing . As mentioned in Section I I ,  settlement of 

soils may result in failure of the system . The se problems are 

addres sed in the DEIS ' s  plans for monitoring and repair , but 

the plan does not contain any indication how of ten repa ir might 

be needed , how expensive they may be , or who wi l l  undertake 

them after the life of the plant . 



A-1 08 

I I I - 3 0  

As suming the s i te i s  adequately constructed t o  beg in with, 

little of the leachate probably will reach the g roundwate r under 

normal c i rcumstance s .  However ,  the DEI S  presents no contingency 

plan de sc ribing how to deal with waste problems ari sing from a 

sei smic event or f loods of a magn itude greater than the ant i 

cipated 1 0 0 -year leve l .  

NADC·19 I n  addi t ion , the DE I S  states that commitment to even this 

degree of leachate control for the long- term ( 4 - 2 0  year s )  wa s te 

storage would be deferred unt i l  experience with this s hort-term 

area i s  evaluated . It i s  unc lear how four ye ars ' expe rience with 

the short-term waste ' s  l iner can be used for de signing the long

term storage are a .  

NADC·� N o  con sideration wa s g iven to the po s s ibi l i ty that on-site 

storage may prove to be i n feasible . The technolog ical problems 

and economic co sts a s soc iated with moving huge quantities o f  

waste t o  othe r  s ites were not addre s sed . Indeed ,  DOE s hould be 

part icularly interested in the amount of energy that would be 

needed to accomp l i s h  such a ta sk. 

Questions regarding the avai labi lity of di sposal sites i n  

Tenne s see must a l s o  b e  rai sed . Table 1-14 on p .  1 - 3 7  indicate s 

that thi s plant , i n  con j unction with four other s imilar one s 

planned for Tenne ssee wi l l  add 15 . 2  oerccnt to the State ' s  

so lid waste disposal burden . 
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The se are al l problems which must b e  addre s sed now. Memphis 

is only one o f  a hand ful o f  ma j or cities which obtains all o f  

its drinking water f rom groundwater .  

NRDC-21 Indeed , continuous pump ing from the bedrock aquifer under

lying the area is expected to result in increased leakage of 

al luvial water through the Jack son clay in areas e ither where 

faults have produced secondary porosity or where the l i tho logy 

is pe rmeable .  Thus , i t  i s  poss ible that leaching into the 

al luvial aquifer unde rlying the Allen s i te would eventua l ly re

sult in contamination of even the deeper bedrock aqu i fer . 

In other are as of Memphi s such contamination i s  no longer 

just a po ssibility. Tox ic pollutants emanating from the numerous 

other haz ardous waste site s  in the area have already contami

nated the drink ing water supp ly . Furthe r deterioration of the 

qual ity of underground water would be unacceptable . 

NRDC-22 Leaching from the coal p i l e s  presents many simi lar problems . 

The l iner proposed for use wi l l  be subj ect to the same r i sk s  o f  

failure as that under the wa ste s .  The DE I S  state s that f ive 

coal types were te sted for leaching.  Ye t results on only two 

are g iven in Appendix C . 3 . 2 ,  at pp . C-5 7 and C-5 8 .  What were 

the results from all five coal s? Are the se f ive coa l s  rep re 

sentative of the range to be u sed at the fac i l i ty? 

For the se rea son s ,  as indicated in Sec tion I I ,  serious 

con sideration should be g iven to locating the p lant off the 

river and off the aquife r .  
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CONCLUSION 

While thi s DEIS repre sents a start towards a complete 

assessment of the he alth , safety , and environmental r i sks of 

the coal gasifi cat ion proj ect , more detai led asse ssmen t is 

needed . A mean ing ful prog rammatic evaluation i s  e ssential . 

More in formation and a broader assessment of alternative s are 

needed in the areas we have di scussed above : tox ic chemicals 

and e f fects , fug it ive emi ssion s ,  occupational health , the plant 

flare , the cool ing tower , other air emi s s ion s ,  wastewater treat

ment , and threat s to groundwater from haz ardous waste s .  Thorough 

con siderations of these matters will reve al the need for be tter 

control of dangerous chemic als than apparently is currently 

planned . 

To a great exten t ,  these information gaps can be f i l led 

only at a late r ,  more detai led de s ign stage . As we have stated , 

we be l ieve the NEPA process require s the issuance of a supple

mental draft document at that stage , with the opportunity in

formed public comment be fore the f inal de sign deci sion s are 

made . A f inal E I S  c annot be comple ted at this pre l iminary de 

sign stage . 

Spec ial consideration should be g iven to re locating the 

plant site , or at least the waste d i spo sal site , o f f  the 

Mi ssissippi f lood plain and off the aqui fer on which Memphi s 

depends for its w3tcr supply .  



A-1 1 1  

Na tural Resources Defense Counci l , Inc .  

Nrn,• rMk Office 
1 2 �  E AST '1 2 :'\ IJ ST R F: E T  
!'<;' [. \\' Y O R K , !-.".\'. 1 0 0 1 7  

2 1 2  9 .1 !_}- 0 0.1 9 

Mr . Robert W. Laza 
Department of Energy 

1 / 2 5  I S T R F ET, :-\ . \\<" . 
S U I T E  6 0 0  

WA S H l :\ G T O :\ ,  JJ. C .  2 0 0 0 G  

December 15 , 1 9 8 0  

Project Management Division 
MLG;·: Coal Gasification Proj ect 
9 8 0 0  S. Cass Avenue 
Argonne , IL 6 0 4 3 9  

U'eslc'rn Office 
25 JU:: A R !'\ Y S T k t: ET 

S A !'<;'  F R A :" C I S C O, C A L I F. 9-t 1 0 8  
4 1 5 4 2 1 - 6 5 6 1  

RE : Draft Environmental Impact Statement 
MLGW Coal Gasification Proj ect  DOE/EIS-007 1-D 

Dear Mr . Laza :  

I n  our initial comments o f  December 3 ,  we indicated that 
we would have some additional comments to make by December 1 5 .  
This letter conveys our additional comments on the draft EIS  
for the Memphis coal gasification pro j ect . 

NRDC-� First , we believe the EIS must 9ive more attention to 
possible toxic contaminants of the product gas . As noted in 
our earlier comments , very little information was provided on 
the composition of the product gas . Indeed , DOE appears to 
assume that the product gas wi ll contain only hydrogen , car
bon monoxide , methane , and no more sulfur than natural gas , 
and no other compounds of toxicological concern . However , coal 
contains a number volatile trace elements which might be ex
pected to appear in the product gas . Indeed results from a 
study performe<l for EPA by the Institute for Gas Techn£ logy 
indicate the need for cons idering such a possibi lity. _/ In 
that study IGT measured the levels  of various trace elements 

1/ Attari , A .  1 97 3 .  Fate of  Trace Constituents of Coal 
During Gasification . Environmental Protection Technology Series 
EPA- 6 5 0/2-7 3-004 ; Attari ,  A. , Pau , J. and Mensinger , M .  19 7 6 .  
Fate o f  Trace and Minor Constituents o f  Coal During Gas ification . 
Environmental Protection Agency Report EPA-600/2-76-258  
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in coal re sidue s throughout the gasif ication proce s s .  The i r  
results ind icate that up t o  96%  of certain trace e lements did 
not appear in any of the re sidues and were unaccounted for 
during the gasification proce s s .  

Such losses may be assoc iated with leaks o r  other losse s 
to the environment or they indicate the pre sence of such ma
terials in the product gas . 

In our earlier comments , we provided DOE with a list of 
tm:ic mate rials that might appear in the proc e s s  or wa ste stream .  
They might a l so end up i n  the product gas . For example , ar-
senic i s  a known human carc inogen . In the !GT study 6 5 %  ( by 
we ight) of the arsenic present in coal wa s " lost" during the 
gasif ication process and not found in any of the residue s .  This 
material might be in the product gas , po ssibly in the form of 
arsine (as a result of the reducing atmo sphere of the methana
tion proce s s ) . Arsine , a gas with a s l ight garlic-l ike smel l  
detec table only a t  toxic leve l s ,  produce s massive hemolysis and 
renal fai lure . 

NRDC-24 Second , the Department should be aware of , and the EIS 
should thoroughly con s ider , the avai lable health and environ
mental monitoring in format ion from foreign plants .  Specifi
cal ly,  we know of two papers evaluating the Kosovo gasif ication 
plan t  in Yugo slavia :  

R. Patter son , "Ambient Air Downwind of the Kosovo Gasi
fication Complex : A Compendium , "  pre sented at the Sym
pos ium on Aspects of Fuel Conversion-V , S t .  Lou i s , Mo . ,  
September 16-1 9 ,  1 9 8 0 .  ( Patterson i s  at the Environ
mental Science s Re search Laboratory of the EPA . ) 

K. Bombaugh , �'i. Corbett , K .  Lee ,  W.  Seame s ,  "An Environ
mentally Based Evaluation of the Multimedia Discharges 
from the Liurg i Coal Gasi fication System at Kosovo , "  un
dated . ( The authors are at Radian Corp . )  

Other studie s of this comp lex may be avai lable , and i f  so , 
should be cons idere d .  I n  addition , NIOSH has accumulated some 
limited data on the synfue ls p lants in South Africa . Along 
with the information on health hazards in the coal gasif ication 
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operation at Institute , We st Va . (discus sed in our earlier 
col!'.ment s ) , this evidence bears on the risks that may be ex
perienced at the Memphi s proj ect . Although the processe s  are 
different , DOE has an obligation to expl ain why such dis
charge s o f  toxic materials should not be expected here . 

A copy of these conunents is being de l ivered today to the 
Department of Energy headquarters in Washington , DC . 

As I indicated at the Memphis public hea ring , we are 
available to discus3 any matter raised in our conunent s .  s�� 

David D .  Don� 
Senior Proj ect Attorney 



A-1 1 4  

8) MJ;MPJ-j lS AUDUBON SOCl[;;;TY 
� 

December 3 ,  1980 

Mr . Robert Laza 
Department of Ene rgy 
Chicago Operat ions and Regional Off ice 
Proj ect Management Division 
9800 South Cass Avenue 
Argonne , I ll inois 60439 

RE : Pub l i c  Commen t s  on Draft Environmental Impact St atement for 
Memphis Light , Gas , & Wat e r  I FG Demonstrat ion P l ant Proj ect 

Dear Mr . Laza : 

For the record , the fol lowing is a wri t t en s t atement of my col!ll'lents 
at the pub l i c  hearing in Memph i s : 

One of t he goa l s  of the Nat ional Audubon Soc iety is to " . . .  to 
promote rational strategies for energy development and use , 
stressing conservat ion and the use o f  renewab l e  energy source s . "  
Whi l e  the proposed demonstrat ion p l ant proj ect does not meet a l l  
o f  t he aims o f  t h e  Nat ional goa l , w e  recogn ize the p roj ect a s  an 
important step toward the deve lopment of alt ernat ive en ergy 
supp l ies for future generat ions . Howeve r ,  in p reparing for t he 
future , we can not afford to over-look the present-day envi ron
mental n eeds o f  our commun ity . 

I t  is essential t hat we recogn ize the f act t hat t he p roposed pro
j ect is a deonst rat ion proj ect and t he t echno logy it ut i l izes is 
expe rimental in nature . Wh i l e  this is t ruly an opportun ity for 
the c it y  of Memphis to assume a ro l e  in l eading the country down 
the road of ener�y independence , our enthus iasm t o  help muGt be 
tempered by t he real i t y  t hat the data obtained f rom this p roj ect 
wi l l  be used in p l anning s imilar faci l i t ies throughout the country 
an d ,  t he re fo re , must be we l l - documented and beyond reproach . 

In striv ing to reach t hese go al s , we have found t hat there are 
several areas that have not been adequat e ly addres sed for the 
draft Environmen tal Impact St atement ( DE I S ) :  

A .  Groundwater Useage 

B .  A i r  and �at er Emiss ions 

C .  A dequat e Mon i toring o f  al l Envi ronmental I mpacts 

D.  Hit i gation 

- 1 -

Pod: 01j',c .. 8,, 1/1/i�/ l'l. .mrf,,;,Tnne,,,,., -"8117 
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Mr . Robert Laza 
Department of En ergy ( cont inue d )  
December 3 ,  1980 

A. Groundwater Useage 

The proposed p l ant s it e  is subj ect not only to se i smic act i v it y , 
but also to t he r ise and fal l of t he Miss issippi R i ver water 
leve l s .  W h i l e  located w i t h i n  the f l oodp l ain , wat er w i l l  be 
t aken from t he aqu i fer which is the solo source of drinking wat er 
for the C i t y  for the plant ' s  processes . Wh i l e  i t  is t rue that 
the City we l l s  are pump ing more water per day th an is actua l l y  
used , the Draft E . I . S .  of fers no in format ion regar ding future 
wat er needs over the twenty-year l i f e  o f  the proj ect . The City 
of Memphis wit hdraws wat er f rom the ground faster t han i t  can be 
replenished and t h i s  t rend is expected t o  cont i nue . 

Memphis i s  the l arge st city in the Un i t e d  St ates that dep ends en
t irely upon groundwater for its dr inking wat er supply . It seems 
more pract ical , therefore , to ut il ize r iver wat er or was t e  water 
from t he nearby sewage t reatment plant in order t o  obtain dat a 
that woul d  be bene f i c i al to p l anners of other coa l / gas conver
sion project s .  Mos t  other proposed p l ant sites i n  the country 
will not have t he p l ent i ful groundwater to use and , whi l e  addi
t ional funds would b e  necess ary to alter the des ign , it seems 
a sma l l  pr ice to p ay for conservat ion of t hese valuable resources . 
As the att ached newspaper editorial i l lustrates , the c i t i zenry 
of Memphis i s  concerned about t he use o f  dr inking water for such 
an indus t r ial purpose .  

B .  A i r  and Water Emi ss ions and Mon i t or ing 

Since t h i s  is an exper iment al proj ect , cer t a i n  " de-bugg ing" o f  
t he process systems will  be required.  before commercial produc
t i on o f  gas can beg in . The draft E . I . S .  s t at es t h at air and 
water emi s sions wi l l  fall  within the �imits o f  Feder al r egula
t ions , except dur ing " . . .  non-rout ine emiss ions ( such as 
dur ing p l ant s t ar t -up and emergency ven t i n g )  . . .  wh i ch wou l d  
b e  h i gher . . .  " t han t hose regulat ions . The draft E . I . S .  does 
not dPf j n p wh :o t.  " h i �h f>:r" Pmi ,,, s i nn "'  !'I.re O !'  hom 10nz t h1;iy n!i l l  
last . The d raft E . I . S .  also has not deal t with the prov i s ions 
being made for t horough p l ant mon i toring , especially dur ing 
start-up and emergency vent ing . 

As you a re aware , the p roposed plant s i t e  w i l l  cause the pre
va i l i ng , southwesterly wind current s t o  carry st ack emi ss ions 
over mos t  o f  the c i t y . To our knowledge , only three ( 3 ) a i r  
po l lut ion mon itors a r e  i n  operation by t h e  Hea l t h  Department 
down-w ind from t he p l ant and t hese mon itors are not fully
equ ipped t o  mon i t or the e l ement s cont ained in the a i r  di scharge . 
We propose that funds be spec i f i ca l l y  set-as i de for the acqu i s i 
t ion o f  a ddit ional a i r-pol lut ion mon itors to be pl aced through
out t he City . Funds shou l d  al so be appropriated for personnel 
necessary t o  prov ide comp l et e  mon itoring o f  t hose s t at ions . 

- 2 -
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Mr . Robert Laza 
Department of Energy ( co n t i nued ) 
De cember 3 ,  1980 

T h e  Nat ional Audubon S o c i e t y  has acqu ired f o r t y  a c r e s  o f  l and i n  
the northeast p a r t  o f  Shelby Cou n t y  and , i n  t h e  sp i r i t  o f  co
operat ion and i n  t h e  i n t er e s t  o f  mutual commun i t y  bene f i t , we 
propo s e  t h a t  one o f  the a i r  p o l lut i o n  mo n i t o r s  be l o cat ed on t h is 
propert y , free o f  charge . Th i s  wi l l  a i d  in p l ac i n g  t h e  mon i t o r s  
where t h e y  a r e  needed , at t h e  l owest poss i b l e  cost . 

C .  M i t i gat ion 

The Dra f t  E . I . S .  a l so does not address t h e  m i t igat i o n  of h ab i t at 
t aken to comp l et e t h i s  proj ect . We a re aware t hat cer t a i n  par
cels o f  l an d  are ava i l ab l e  adj a cent to the nearby T .  0 .  Fu l l er 
S t a t e  Park . We propose t h a t  t h e  134 acres t o  be used by t he 
p l ant be m i t igated by p l a c i n g  add i t i o n a l  a c reage in t h e  Ful l er 
S t a t e  Park . Be cause o f  its proxi m i t y  t o  t h e  proposed p l ant , t h i s  
Park can a s s i st i n  m i n i m i z i n g  t he impact o f  t h i s  con s t ruct ion o n  
t he M i s s i s s ip p i  K i t e , t h e  s ix - l ined racerunner , a n d  t he swamp 
rabb it . These species were i dent i f i e d in t he Draft E . I . S .  as s u f 
f e r i n g  s i gn i f icant l o s s  o f  hab i t at and b r e e d i n g  grounds . The 
Memp h i s  Audubon S o c i e t y  woul d  be p l eased to ass i st in t h e  acqu i s i 
t io n  o f  t h i s  l a n d  o n  b e h a l f  o f  t h e  S t at e . 

D .  Con c l u s i o n  

As s t at e d  i n  t h e  D r a f t  Env ironme n t a l  Impact S t at ement , "Th i s  pro
gram i s  de s i gned t o  o b t a i n  operat i n g  experience , t o  conf irm des i gn 
c r i t er i a , and to pro v i de t echno lo g y , per formance , r e l i ab i l it y , and 
ma intenan ce dat a that w i l l  perm i t  t h e  des i g n  o f  env ironment a l l y  
sound and e conomical l y  v i ab l e  commer c i al - s c a l e  pro duc t ion f a c i l i 
t ie s . "  W e  must make c e r t a i n  t h at t he des ign o f  t h i s  program i s  
f o l lowed w i t h  commun i t y  i nt er e s t s  i n  m i n d . B y  imp l ement i n g  cer
tain des i gn changes , t he c i t izens o f  Memp h i s  and t hroughout t h e  
country c a n  be assured o f  n o t  h a v i n g  t o  fund a n  unsucce s s f ul , 
800 m i l l ion do l l ar , exper iment . 

S i ncere l y ,  
MEIW;::;:f'� 
7l2: Radin 

Pre s i dent 

- 3 -



A HECENT STl'.f1Y ftu;lli(•:d by the· lntc 
rior DcP«rtmenl°s office of wakr n·stJrch 
and tec.h ih\logy once t!G�lin pttncture� the 
tlteorv thJt the Mcmph: wJter suppl)' 1:> 
hhs,! t: l l v  aud inv1olablv bCJttomlt'> '. 
, T!tc

'
study is t>il� for .the goo<l-news-bad· 

flews ar.:hives. It says the wa ter. v.'hich we 
mignt now drink untreated. faces no " 1 m m e· 
diate threat" of rnntaminatton f rom plun·s 
ltke the Ho llywood Dump or Hardeman 
County's  pest icide-laden landfi l l  near 
Toone, Tenn. 

But "immediate" is relative. becau:>e at 
our water usage rMe - now ruur,hl)' 187 
milll•m gallons a da)· - we could bcglll to 
we traces of pi;stici<les or other man made 

J • � : 

�hem teals in the Memphis aquifer wnhin, at 
worst . 20 to .lO years, sa) s Dr. John Smith, a 
Memphis State University civil engrneer co
ordinati1ig the Interior Dtpartment study. 

"I'm an engmeer, su I don't get wumed 
100 easily. But if tendencies continue the 
way they are we may have problems," he 
says. 

SMITH'S sn1oy borrows from compnt· 
er fmdmgs by the l'.:,. c.;,•olog1cal Su rvey , 
whll'h conc l uded earlier this y,•ar that the 
Memphis Sand, our SOl>!cct <.Jeep a4mlcr, ts 
ft l l rng up "t•JO fas: ." To r xp!am. l'SG� hy
drologt>tS said that p u m pi n g pres>ure 
causes water levei> in the aquifer to d rop 
most noticeably m the 1mmcJ1ate vicinity of 
pumpmg statwm 

The conduston 1 As much as 20 per cent 
of the city's tapwuter ts com ing from shal· 
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1ow ( ! r  grot�:Hl \1::1tt>r �d.lf,:t " - - 30 [ ,)  .�o teet 
deep - v:iucl1 :-,1:Lp t r. . - )�::�h \1.1 1 1J.1 ... · 1 1 1 -
dows" or il1 ! 1 J t ..,  in  c l a ;  1..1) c< · ·  ni·�·\.· tL • lli��hl 
to form a t 1�ht cork· i th.: ·�v:tl h:twn. n tl�t' 
� u r ttice <tt�J t h!!  ;14!:1kr ( r � < 1· 1 :; . '.--i::_- :t_,r near 
tht· Hully\:.·uoJ Lh1.ilip al1 i..•:Jti�· , i , , )v • .  : traCt'.
o1 maunwJt .. c l h.·tr i,,:i:d�;. ;.1lth , 1ufi ; 1 1n ' 1 n 1 1 t11 -
te ;1mnl" amou nts. �n: :rd i ilg io tht �.ft•!n· 
phis Ligh t .  Gas I< \\.<itt'r D 1 1· ; 'll >l l . Tne  
Groundwater 'iewsletter . an In tr!r l ' : ;  De· 
pi;rtment p u b l icat i o n .  recer!qy re; . . g:cJ 
findings of chlordane i n  t ! :c  ! i : l l i0,, ; h '  
range. 

Employes of t!JP ctty\ pln;'. a t n �  onJ d•
velopment office, LG&W i;r,,i tltc· c cJU;> ;y 
health departme nt scoft td ;1t �utentt<1i �un· 
lamination of the aqmfcr "'' " theord 1c d " ''f 
outright erroneous !t will be c 'lOO ye<ir' or 
"never" before that happeno. t he)· SJ!<l 

Now comes an expen memal coal ,;a:·1f1· 
cation plant to help Lieus on 1\Je aquife;-. 
Cooling water for the project would 1'e 
tapped from the aquifer although the ( a11t 
would be built alongside th� ',l!ss1ssipn1 i'1v
er. The muddy mineral-lJden river water 
might corrode the machin ery, accordtng to 
Robert Gray, LG&w·, v ice president tn 
charge of the project. Takin g water from the 
city's South Wastewater Trecitment Plant . as 
LG&W president David Hansen has sngge�t
ed, would mean bu ild ing a three-fourths 
mile pipeline from the coal plant to the 
treatment plant. 

BUT, SAYS GRAY, THE aquifer still 
beckons as the "cheapest, cleanest water 
available." 

According to the estimates. the new 
plant would use roughly 2.5 millior; gal!ons 
of cooling water a day. and. if it works, at
tract new, spinoff industries to our Kuwait 
on the Mississippi. Each industry will, no 
doubt, also want its slwre of uur cit ear. pl en· 
tiful water and, like th" coal g«stflca:•on 
plant, increase the potential for further 
groundwater contamin11tion. Then. the fast
er we deplete the aqu1 f,•r the taster it will  
have to recharge itself - from sources such 
as the grou ndwakr ab01·t and from t he """' 
rechar�e urea stretclu ng out to places l ikt' 
HarJem;rn County. 

Smtih says Hansen has asked for a ont
page syn'>l':;ts uf tlie lntem'r f>tpartn'.c'llt 
study when it ts comp lete !t t., n"t qutt•, 
ready yet. But the message is dear. We have 
already fooled with Motht·r �atur�. 

Hansen's sug�est:un n; :t p1ptelme to thl' 
South Wast<'Wukr Treatment Plant sounds 
like the best alternative. because lt <lues 
consider the ccnnom1c' vf havinv, a product 
we c;in conttnue to unnk at J compctit i ;·,• 
price. 
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Jngmpi'\11 City j.k�aut�ul Commi11lort 

Mr . Robert W .  Laza 
DOE Project Management D i v i s ion  
MLGW Publ i c  Hear ing 
9800 South Cass Avenue 
Argonne , I l l i noi s 60439 

Dear  Mr. Laza : 

November 6 ,  1 980 

In regard to the Draft Envi ronmental Impact Statement for the Memphi s 
Light , Gas & Water I ndustrial  Fuel Gas Demonstration  Project , the Memphi s  
C ity Beauti fu l Commi ssion  recommends the fol l owi ng acti ons : 

1 .  Construction debr i s  i s  the thi rd bi ggest source of l i tter 
i n  Memph i s ;  therefore , we recommend fenci ng of the con
struction area , pl acement of l i tter barre l s throughout the 
work s i te ,  and control l i ng fug i t i ve dust ,  d i rt ,  etc . 

2 .  Improper handl i ng o f  sol i d  waste during haul i ng i s  the 
fi fth major source of l i tter in Memph i s ;  therefore , we re
commend tarpi ng of trucks w ith  l oose debri s during con
struction phase and when p l ant is in operati on . 

3 .  Pennanent l i tter receptacl es be p l aced i n  p roper l ocat i ons 
after the pl ant is compl eted to handl e l i tter generated by 
motori sts and pedestri ans . 

Thank you for your  support of these acti ons to hel p ma i ntain  the beauty of  
Memphi s and  Shel by County . T h i s  l etter is  i n  l i eu of a persona l appearance 
at the December 3rd publ i c  hearing . 

PRP :ak  

Si ncerely , 

GJ;.._�'\._)Q,, �.3;::_. 
Peter R .  Petti t 
Chai nnan 

ffti:3 CITY HALL, MEMPHIS, TENNESSEE 38103 �ill. '..,J 
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Re ; Memp hi s  Coal -Gas i f i c a t i o n  Demon s t ra t1 on Plan t 

Dear Dr . La za ; 

The purp o s e  of th1 s l e t t e r  i s  t o  mak e an ad d i t 1 o n a l  wri t t e n  
s ta t e m e n t to b e  i n c o rp o r at e d  1 n t o  the r e c o rd o f  t h e  pu b l i c  
he ar1 n g  h e l d  h e r e  1 n  Memphi s o n  D e c e mb e r  3rd , 1 980  re gard i n g  
the Draft En v1 r o n men tal Impac t S ta t e m e n t o f  t h e  a b o v e - r e f e r en c e d  
faci l i ty .  

ce�1 I . Whi l e  I r e c o gn i z e  that the A l l en s i t e  i s  fav o r e d o v e r  t h e  
Pi d g e o n  s i t e  b e c aus e  the barg e - turn i n g  bas i n  a l r e ady i n  u s e  b y  the 
A l l en s t e a m  p l a n t  e l i mi n a t e s  the pro bl e m  o f  c o al - tran s p o r ta t i o n  
i n heren t i n  t h e  Pi d g e o n  s i t e , I mus t  expre s s  a d e e p c o n c e rn s i n c e  l an d  
chan g e  u s e  a t  the A l l en s i t e  would e l i mi n a t e  b r e e d i n g  hab i tat o f  
s ev e ral s p e c i e s  l i s t e d  by T en n e s s e e  a s  n e e di n g  s p e c i al man e. g e me:n t d u e  
to s c arc i ty of thei r habi tat an d s i n c e  i t  would a l s o  e l i mi n a t e  a 
f o rag in g ,  though n o t  appare n t ly n bree di n g , a r e a  f o r  the e n d an g e r e d  
Mi s s i s s i p pi Ki t e . 

Whi l e  I am n o t  fami l i a r  w i th the l i zard o r  s wamp rabbi t i n  
que s ti o n , I r e c o gn i z e - a n d  h o p e  y o u  w i l l  - the i r  right to e x i s t  a l o n g  
w i t h  us as c o - i n hab i tan ts of t h e  eart h .  I a m  f ami l i ar , h o w e v e r ,  wi th 
the Mi s s i s s i p p i  Ki t e  and hav e b e c ome a g r e a t  a d mi r e r  of thi s magn i f i c e n t  
a n d  grac eful b i r d  o f  p r e y  w h i c h  i s  a l r e ady e n d a n g e r e d .  I c an n o t  i mag i n e  
anyo n e  fami l i a r  w i t h  the Mi s s i s s i p p i  Ki t e  who would n o t  f e e l  a d e e p a n d  
a b i d i n g  sadn e s s , o r  an i n e s ti ma b l e  s en s e  o f  l o s s  i f  i t  w e r e  to p e r i s h .  

The re are tho s e ,  I kn o w ,  who would argue t hat the a c r e ag e  i � � o l v e d  
i s  r e l a t i v e l y  smal l ,  b u t  e a c h  y e a r  mi l l i o n s  o f  a c r e s  o f  p r e c i ou s  wi l d l i f e  
hab i tat a r e  l o s t  - many o f  them i n  j us t  such a p i e c emeal f a s h i o � .  i n  . 
what a p p e ars at f i r s t  glan c e  to b e  s e e m i n gly s mall amoun t s . S p e a k i n g  
f o r  wi l d l i f e , I mus t  r e m i n d  y o u  t ha t  s u c h  l o s s e s  a r e  a n  i n s i d i ous b u t  
who lly a d eq u a t e  m e ans o f  i n suri n g  t h e i r  d emi s e .  

On t h i s  ba s i s ,  I would pro p o s e  e i ther o f  two c o urs e s  o f  a c t i o n ; 

I )  That the fac i l i ty b e  l o c a t e d  at the Pi d g e o n  s i t e  - whe r e  i t  
would n o t  c a u s e  such a l o s s ; 

o r ,  
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ceF-2 2 )  That i f  t h e  A l l e n  s i te i s  to b e  u s e d , s o m e  r e s ti tu t i o n  b e  
mad e - p e rhaps by provi d i n g  s u ff i c i e n t  fun d s  f o r  the p u r c ha s e  
o f  s i mi la r  a re a s  a s  a d d i t i o n s  t o  T .  O .  Ful l e r  S ta t e  Park . 
The s e  areas , o f  c o urs e , to b e  re s tr i c t e d  i n  the i r  u s e  to 
wi l d l i f e  habi t a t . 

ce�3 I I .  Re gard i n g  p l an t o p erati o n , d e s i gn an d w a t e r  u s ag e - Dr . B e rk ey 
of En e rgy Impact A s s o c i a t e s  e x p l a i n e d  to me ( w h e n  I a s k e d  him why 
i t  was n e c e s s a ry to u s e  our f i n e  art e s i an d ri n k i n g  wat e r  rather than 
p r e -tr e a t e d  r i v e r  wat e r  in the p l an t s  o p erati o n ) tha t the r e  w e r e  3 
p o s s i b l e  s o u rc e s  of wa t e r  f o r  the p l an t :  

· 

1 )  Pre - t r e a t e d  r i v e r  w at e r  
2 )  Dri l l i n g  y o ur Oh� w e l l  
3 )  U s i n g  Memphi s wa t e r  

The r e a s o n s  he gave f o r  u s i n g  Memphi s wat e r  w e r e : 

1 )  i ts c o n s i s t e n t  l ev e l  o f  puri ty ( n e c e s s ary f o r  manuf ac ture 
an d h e l p ful i n  r e d u c i n g  equi pmen t mai n t en an c e  c o s ts ) ,  2 )  s e emin gly ad e q u a t e  supply 3 )  the s i mp l e  e c o n o m i c s  o f  Mem p h i s  wat e r  as c ompa r e d  to the 
c o s t  o f  i n c o r p o ra t i n g  a wat e r  p r e - treatmen t s y s t e m  i n to 
the plan t .  

In our c o n v e r s a t i on , he d i d  s t a t e  t hat i f , a t  some future 
p o i n t ,  wat e r  supply was l i mi t e d  or o therwi s e  threat en e d ,  or if the 
p lan t r e p r e s e n t e d  an i n equi tabl e burd en o n  supply -- that the p l an t  
� b e c on v e r t e d  t o  u s i n g  p r e - t r e a t e d  r i v e r  w a t e r  b y  t h e  ad d i t i o n  
o f  n e c e s s ary equipment a lt hough i t  would b e  v e ry c o s tly . 

I would l i k e  to s e e , then , in the f i n a l  p l an t  d e s i gn ,  a d e f i n i t e , 
p r e -p lann e d  capacity f o r  such a c onver s i o n  an d to kn o w  i t  i s  t h e r e  
s hould t h e  n e e d ari s e .  I s t i l l  b e l i eve , how e v e r ,  t ha t  c o n s e rva ti on 
!!, !!Q1 and should !!Q1 b e  an a f t e r- t he-fact affai r .  

ceF-4 I I I . Again , a d d r e s s i n g  t h e  pro p o s e d  A l l en s i t e , I a m  c on c e rn e d  that 
l an d  chan g e  u s e  would c o n t r i b u t e  t o  already s e ri o u s  l o s s e s  of U. s .  
f l o o d p l a i n  f o re s ts an d w e tland l o s s , and would r e mi n d  y o u  that whi l e  
wetlan d s  are primarily though o f  o n l y  i n  t e rms o f  prov i di n g  badly n e e d e d  
hab i tat f o r  w a t e rf o wl , fi s h ,  and wi l d li f e , they r e ally d o  muc h  m o r e  and 
the i r  impo rtan c e  i n  f l o o d  c on t ro l ,  groun dwa t e r  r e c harg e  an d p o l lu t i o n /  
s e diment c on trol has b e e n  c i t e d  b y  t h e  Gen e ral A c c o u n t i n g  Of fl c e .  
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ce�s l V .  R e ga r d in g t h e  a c tual d e s i gn a n d  o p e r a t i o n  of the f ac i l i ty ,  I 
� u s t  r e i t e r a t e  that I am d e o p ly c o n c e rn e d ,  as a r e s i d e n t  of Me mphi s ,  
w i th t h e  p o t e n ti a l  h e a l th ha z a r d s  i n v o l v e d  w i t h  suc h a f ac i l i ty .  
S p e aki n g  f o r  my s e l f  an d o t h e r  r e s i d en t s ,  l e t  me e m p ha s i z e  tha t  n o t  o n ly 
do I wan t c o n t i nuous , thorough mon i t o ri n g  of t h i s  f ac i l i ty wi th r e g a r d  

to p o s s i b l e  a i r  a n d  w a t e r  p o llutan ts an d t o x i c  o r  ha z a rd ous wa s t e s  an d 
n o t  only d o  I wan t thi s i n f orma t i o n  m a d e  ava i l a b l e  to the p r o p e r  l o c a l  
autho r i ti e s  f o r  au d i t  o n  a t  l e a s t  a con thly b a s i s ;  I wan t the v e rx_ 
J2.Qll c o n t r o l s  avai l a b l e  bui l t  i n to the p l an t ;  the v e ry b e s t  t e c hn o l ogy 
avai l a b l e  a t  w o rk p r o t e c t i n g  mys e l f , my fami ly , f r i en d s  an d � o i gh b o r s . 

A f t e r  all , a l o n g  wi th rac e runn er , rabbi t an d k i t e , we hav e to 
1 1  ve h e r e . 

S i n c e r e ly , 

(�� • •  F1 t <  
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D E PARTM ENT O F  TH E ARMY 
M E M P H I S  D I S T R I C T ,  CORPS OF E N G I N E E RS 

668 C L I F FO R D  D A V I S  F E D E RAL BU I L D I N G  

M EM P H I S, T E N N ESSEE 3 8  t 0 3  
Reply to 
At tent ion of:  

LMMOD-GP 

Dr . Robert W. Laza 
Departmen t of  Energy 
Proj ect Management Division 
MLGW Public Hearing 
9800 South Cass Avenue 
Argonne , Illinois 60439 

Dear Dr.  Laza : 

8 December 1 9 80 

Reference is made to the Draft Environmental Impact Statement for the Memphis 
Light , Gas and Water Division ' s  proposed industrial fuel gas demons trat ion 
proj ect at Memphi s ,  Shelby County , Tennessee.  After review of the referenced 
document ,  the following comments are offered subsequent to the Public Hearing 
for inclusion within the official record : 

1 .  As a whole , the Memphis District Corps of Engineers supports the 
proj ect for the important potent ial benefits which may be provided nationally , 
as well as locally , on the economy . 

2 .  Environmental issues which should be clarified relative to site 
selection and wetland values in the Final Environmental Impact Statement should 
address the following : 

COE-1 a. Summary , Section 8 . 2 ,  entitled Sites , page XI.  Supporting data does 
not appear t o  document the s tatement that selection of the alternat ive sites would 
not appreciably result in lower environmental impacts . Documented environmental 
consequences at the proposed site include 1) greater hydrologic impacts ,  2) greater 
terrestrial ecology impact s ,  3) greater potential for future f loodplain development ,  
and 4 )  greater wetland impacts pending barge facility location than the alternative 
site s .  

COE-2 b .  Section 3 . 1 . 7 . 1 . , entitled Vegetation , page 3-2 3 .  Wetlands on the site 
proper were apparently classified as low to moderate due to low food availability 
for wildlife. Other important wetland values such as f lood water storage , overbank 
fish spawning and feeding areas , sedimentation and silt entrainment of pollutants 
during overbank flooding , and groundwater recharge were apparently not considered 
within the class ificat ion sys tem. Also , the utilization of  the site as a dredged 
material disposal area by the Corps does not necessarily preclude the continuat ion 
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LMMOD-GP 8 December 1980 
Dr.  Robert W.  Laza 

of such values .  Annual deposit ion of  dredged material may affect seedlings 
and unders tory to some extent , but re-estab lishment may soon occur in 
support of wildlife populations . 

The opportunity to provide comment s  for considerat ion in the Final 
Environmental Impact Statement is appreciated . 

Sincerely , 

/di{__tfZ� 
WILLIAM H .  RENO 
Colonel , Corps of Engineers 
District Engineer 
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United States Department of the Interior 

ER 8 0 / 1 3 3 2  

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

D r . R o b e r t  L a z a  
D e p a r t m e n t  o f  E n e r g y  
C h i c a g o  O p e r a t i o n s  a n d  

R e g i o n a l  O f f i c e  
9 8 0 0  S o u t h  C a s s  Avenue 
A r g o nn e , I l l in o i s  6 0 4 3 9  

D e a r  D r .  L a z a :  

.DEC 1 6 198!J 

T h a n k  y o u  f o r  y o u r  l e t t e r  o f  N o v e mb e r  6 ,  1 9 8 0 ,  t r an s m i t t in g  
c o p i e s  o f  t h e  d r a f t  e nv i r o nme n t a l  imp a c t  s t a t em e n t  f o r  t h e  
I nd u s t r i a l  F u e l  G a s  D e m o n s t r a t i o n  P r o j e c t , M e m p h i s ,  S h e l b y  
C o un t y ,  T e nn e s s e e .  O u r  c o mme n t s  a r e  p r e s e n t e d  a c c o r d i n g  t o  
t h e  f o rma t o f  t h e  s t a t e m e n t  o r  b y  s u b j e c t . 

001-1 D e s c r ip t i o n  o f  t h e  P r opo s e d  S i t e  

The p r o p o s e d  F e d e r a l  s u p p o r t  f o r  f i l l i n g  a f l o o dw a y  s i t e  o u t s i d e  
t h e  Mi s s i s s i p p i  Riv e r  l e v e e s  i s  l i k e l y  t o  a f f e c t  o t h e r  d e c i s i o n s  
o n  f l o o dway l an d  u s e  i n  t h e  a r e a . Howeve r ,  we f du n d  n o  d i s c u s s i o n  
o f  t h e s e  i nd i r e c t  e f f e c t s . S in c e  i t  i s  t h e  c umu l a t iv e  e f f e c t s  
o f  f l o o dw a y  e n c r o a chment t h a t  l e a d  t o  r i s i n g  f l o o d  d ama g e s , t h e  
i n d i re c t  e f f e c t s  o f  F e d e r a l  s u p p o r t  f o r  f l o o dway d ev e l o p me n t  
s h o u l d  b e  c a r e f u l l y  c o n s i d e r e d . 

00�2 Env i ro nme n t a l  C o n s e q u e nc e s , P r opo s e d  a nd A l t e r n a t e  S i t e s  

S i t e  s e l e c t i o n  i s  t h e  s in g l e  mo s t  c r i t i c a l  i t em o f  c o n c e r n  i n  
t h e  a s s e s s m e n t  o f  envi r o nme n t a l  e f f e c t s  a b o u t  t h e  p r o p o s e d  
p r oj e c t .  W e  b e l i e v e  t h e  s i t e  may h a v e  b e e n  s e l e c t e d  p r i o r  
t o  i n s t i t u t i o n  o f  t h e  s c o p i n g  p r o c e s s  b e c a u s e  t h i s  p r o j e c t  h a s  
b e e n  und e r  c o n s i d e r a t i o n  s in c e  1 9 7 6 .  F u r t h e r  c o n s u l t a t i o n  
s h o u l d  b e  in i t i a t e d  w i t h  i n t e r e s t e d  F e d e r a l  a n d  S t a t e  a g e n c i e s  
t o  r e- e v a l u a t e  t h e  v a r i o u s  a l t e r n a t iv e  s i t e s . T h e  F in a l  
Envi r o nment a l  I mp a c t  S t a t e m e n t  s h o u l d  r e f l e c t  t h i s  a d d i t i o n a l  
e v a l u a t i o n .  

00�3 T h e  e n v i r o nmen t a l  c o n s e q u e nc e s  o f  l o c a t i ng t h e  p r o j e c t  a t  t h e  
P i d g e o n  a l t e rna t iv e  s i t e  a p p e a r  t o  b e  s u b s t a n t i a l l y  l e s s  t h a n  
t h o s e  t h a t  w o u l d  o c c u r  a t  t h e  p r o p o s e d A l l e n s i t e . The P i d g e o n  
s i t e , a l t h o u g h  l o c a t e d  i n  t h e  M i s s i s s i p p i  R i v e r f l o o d p l a i n , i s  
p r o t e c t e d  f r o m  f l o o d in g  b y  a l ev e e ; th u s , c o n s t r u c t i o n  i n  t h i s  
a r e a  w o u l d  no t inc r e a s e  f l o o d  l e v e l s  i n  o t h e r  a r e a s o f  t h e  
f l o o d p l a i n  b y  e x c l u d in g  f l o o d  w a t e r s  f ro m  t r a d i t io n a l  o v e r f l o w  
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l an d s . C o n s t r u c t i o n  a t  t h e  A l l e n  s i t e  w o u l d  u t i l i z e  1 3 4  a c r e s  
o f  f l o o d  s t o r a g e  a r e a . I n  a d d i t i o n , a p p r o x ima t e l y o n e - h a l f  a s  
m u c h  f i l l  ma t e r i a l  w o u l d  b e  r e q u i r e d  t o  r a i s e  t h e  e l e v a t i o n  o f  
t h e  P i d g e o n  s i t e  t o  t h e  l e v e l  n e c e s s a r y  t o  avo i d  u nd e r- l e � e e  
w a t e r  s e ep a g e  p r o b l em s , a s  wo u l d  b e  r e q u i r e d  t o  r a i s e  t h e  A l l e n  
s i t e  a b o ve t h e  d e s i g n a t e d  f l o o d  l e v e l . T h e  e nv i r o nment a l  d am a g e s  
c a u s e d  b y  d r e d g i n g  t o  o b t a i n  f i l l  ma t e r i a l  f r o m  t h e  Mi s s i s s i p p i  
Riv e r  wo u l d  l i k ew i s e  b e  r e d uc e d .  N o  t e r r e s t r i a l  o r  w e t l an d  
h a b i t a t  w o u l d  b e  d e s t r o y e d  b y  p ro j e c t  c o n s t r u c t i o n  o n  t h e  P i d g e o n  
s i t e , a s  o p p o s e d  t o  1 3 4  a c r e s  d e s t r o y e d  b y  c o n s t r u c t i o n  o n  t h e  
A l l e n  s i t e .  T h e  u s e  o f  a n  o v e r - t h e - l e v e e  u n l o a d i n g  f a c i l i t y  f o r  
b a r g e s  w o u l d  s u b s t a n t i a l l y  r e d u c e  t h e  a d v er s e  i mp a c t s  o f  b a r g e  
f a c i l i t y  c o n s t r u c t i o n  o n  t h e  w e t l and s l y i n g  b e t w e e n  t h e  P i d g e o n  
I n d u s t r i a l  P a r k  l e v e e  a n d  t h e  M i s s i s s i p p i  R i v e r .  T h e  s t a t em e n t  
d e s c r i b e s  t h e  P i d g e o n  s i t e  a s  u n a c c e p t a b l e  d u e  t o  t h e  h i g h  
env i r o nment a l  i mp a c t s  w h i c h  w o u l d  b e  exp e r i e n c e d  b y  h i g h  q u a l i t y  
w e t l a n d s  d u e  t o  c o n s t ru c t i o n  o f  a b a r g e  t e r m i n a l ,  S e c t i o n 4 . 5 . 4 . 1 ,  
Al t e r n a t iv e  S i t e s . A f t e r  r ev i ew i n g  t h e  s t a t e m e n t  a n d  s t u d y in g  
o t h e r  ava i l a b l e  d a t a ,  o u r  F i s h  a n d  Wi l d l i f e  S e r v i c e  b e l i e v e s  t h a t  
t h e  P i d g e o n  s i t e  w a s  i n a d e q ua t e l y s t u d i e d  a s  a n  a l t e rn a t ive p r i o r  
t o  s i t e  s e l e c t i o n ,  and t h a t  t h e  e nvi r o n me n t a l  i mp a c t s  m a y  b e  
s ub s t a n t i a l ly l e s s  s ev e r e  a t  th i s  s i t e  t h a n  a t  t h e  A l l e n  s i t e , 
T h e  two s i t e s  a p p e a r t o  c o mp a r e  f avo r a b l y  a s  r e g a r d s  o t h e r  c o n 
s i d e r a t i o n s  o f  s i t e  s e l e c t i o n . T h e  P i d g e o n s i t e  s h o u l d  b e  s t u d i e d  
f u r t h e r  p r i o r  t o  p ub l i c a t i o n  o f  t h e  f i n a l  s t a t em e n t  i n  o r d e r  t o  
b e t t e r  d e t e r m i n e  a t  wh i c h  s i t e  p l a n t  c o n s t ru c t i o n  w o u l d  e n t a i l  
t h e  l e a s t  e nv i r o nme n t a l  d e g r a d a t io n . 

00�4 M o n i t o r i ng P l a n  and Mi t ig a t iv e  M e a s u r e s  

I n  a l e t t e r  t o  y o u  d a t e d  D e c emb e r  2 8 ,  1 9 7 9 , t h e  U . S .  F i s h  a n d  
W i l d l i f e  S e rv i c e  r e c omme n d e d  t h a t  t h e  p r o j e c t  i n c l u d e  c omp l e t e  
c o mp en s a t i o n  f o r  t h e  a dv e r s e  imp a c t s  t o  f i s h  a n d  w i l d l i f e  e x p e c t e d  
t o  a c c r u e  a s  a r e s u l t  o f  t h e  p r o j e c t .  C o mp e n s a t i o n  w a s  d i s c u s s e d  
w i t h  E n e r gy Imp a c t  A s s o c i a t e s , w h o  c o n d u c t e d t h e  e nv i r o nme n t a l  
a s s e s sm e n t  f o r  t h e  p r o j e c t ,  d ur i n g  eva l u a t i o n  o f  t h e  A l l e n  s i t e .  
T h e  p r o t e c t i o n  and e n h a n c e m e n t  o f  a n e a r b y  w e t l an d  a r e a  wh i c h  m i g h t  
o th e rw i s e  b e  l o s t  t o  a g r i c u l t u r a l  o r  in d u s t r i a l  d e g r a d a t i o n  w a s  
c o n s i d e r e d  t o  b e  a n  a c c e p t a b l e  f o r m  o f  m i t i g a t i o n  f o r  t h e  a d ve r s e  
imp a c t s  o f  p r o j e c t  c o ns t r u c t i o n . H o w e ve r ,  t h i s  r e c ommend a t i o n  
w a s  n o t  i n c l ud e d  i n  t h e  d r a f t  s t a t em en t . Th i s  c o n c e p t  s h o u l d  b e  
f u l l y  exp l o r e d  i n  t h e  f i n a l  s t a t e m en t . 

We h o p e  t h e s e  c o mme n t s  w i l l  b e  h e l p f ul t o  y o u  in t h e  p r e p a r a t i o n  
o f  a f i n a l  s t a t e m en t . 

( ��.� 
IS!li!thit u:�RE TARY 
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December 3 ,  1980 

Robert W .  La za , Project Manager 

MLGW Coal G a s i fication Plant 

U . S .  Department of Energy 

Dear Mr. Laza: 

Attached are comments from Dr. Robert G insburg , Ph .D . ,  the staff chemist 

and toxicolog ist for the C itizens for a Better Environment , Inc . ,  C h icago , Illinois . 
The C ivic Re search Center concurs with h is comments on the draft EIS . 

We are a Memph i s -ba sed not-for-profit corporation d ed icated to ra is ing 
public policy is sue s when we feel they are not adequately repre s ented by other 
units of governmen t ,  c ivic group s , or other organ ization s .  

J?n��� 

David Bowman , D irector 

C iv i c  Research C enter 
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C i t i zens for a Better Envi ronment ( CBE )  i s  a not-fo r-profit  o rgan i za

tion i nvol ved i n  env i ronmenta l researc h ,  advocacy and l i tigation over 

nationa l , reg i ona l  and/or l ocal pol l ution  and  heal th prob l ems . On 

beha l f  of  CBE I woul d l i ke to conunent on The Dra ft rnv i ronmenta l  

Impact Sta tement ( E I S )  wh i c h  the Depa rtment o f  Energy ( DOE ) h a s  pre

pared for the proposed experi mental  coal gas"i f i cat ion p l ant in Memph i s .  

I n  tha t regard I wo u l d  l i ke to d i scuss  DOE ' s  genera l atti tude toward 

potentia l  hea l th and envi ronmenta l probl ems fron1 such p l ants and then 

address some spec i f i c  po i n ts from the Dra f t  E I S .  

Before go ing  further I woul d l i ke to empha s i ze that CBE does not have 

a pr i nc i p l ed pos i tion ilga i nst the devel opment of a l l types of  coal 

ga s i f i cation . We do have severe re'.;erva t i ons ba s ed on both heal  th and 

economic  cons i derati ons  abo u t  ilny type o f  coa l l i 11 tefaction or any l a rge 

sca l e  gas i f ication projec t. Neverthe le s s ,  we do t h ink  there i s  great 

mer i t  in the idea of smal l - sca l e ,  decentra l i zed product ion  of an 

envi ronmental ly c l ean fuel ( such as  is i n tended in the Memph i s  experi 

me ntal  proj ect)  es pec i a l ly when such  a fu e l 1·1ou l d  only be used by 

fac i l i t i es c l ose to the genera t i n g  p l a n t .  

cRc-1 However it  i s  our s c i en t i f i c  and  l ega l o p i n i on tha t no evidence ha s yet 

been produced wh i ch cl early shows that  a ny g a s  i f i e.at i on or l iq uefaction 

process can  opera �e w i thout s i gn i f i ca n t l y  u f fec t i ng the hea l th of the 

surround i ng co111111u n i ty or w i t h o u t  produc i nq ser i ou s  env i ronmental pol l u-

t i on . I n  fac t  there i s  s t rong evidence to s u ppo r t  such  concern s .  I t  
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i s  un fortunate tha t no proposed or ex i s t i ng gas i f i ca t ion projec t i n  

the Un i ted Sta tes except pos s i bl y  the TVA p rojec t i n  Mus c l e  Shoal s ,  

Al abama , has s e r i ou s l y  a ttempted to ga ther o r  pl a n s  to gather the 

necessary i n fo nna t ion  to con f i rm or d i s prove such conten t i on s .  We 

can o n l y  assume ei ther the OOE i s  not overl y concerned about the poten

t i a l  hea l th effec ts or  does not t h i nk i t  needs tu descri be how i t  wi l l  

p re ve n t  t h o s e  hea l th e f fec ts . S u c h  an il t t i tude ma kes t h e  con s truc t i on 

of the Memph i s  p l a n t  and a l l future pl ilnts  a foregone concl u s i on , i n  

essence a " bu reaucra t i c  _f�_i .!_ _'.1��-0-�1£_�_i " and a 1 s o  converts them from 

exper imenta l  gas i f i cil t i on p l ants  i n to l ong- term exper i ments i n  human 

hea l th hazards . 

cRc-2 The Dra ft E I S  perpetuates an a t t i t ude U 1 ,1 t  11;i 1 1 i 1 11 i zes po ten ti a l  

hea l th probl ems . Such an a t t i tude i s  con t rilt'y tu the i n terests of  

publ i c  hea l th a n d  d i s regards the l i mi ted fil c t s  wh i ch a re a va i l abl e today . 

Fo r exampl e the U . S .  E PA conduc ted a deta i l ed envi ronme n ta l  ana l ys i s  o f  

a med i um B T U  coa l ga s i f i c a t ion  p l a n t  i n  Kosovo , Yugos l a v i a  wh i ch showed 

that the p l a n t  produced iJl�tLe�1�LU:_e_q very h i g h  l eve l s  o f  pa rt icul ates 

and orga n i c  ma te r i a_l s  i nc l ud i ng carci nogens such as benzene and pos s i bl y  

benzo ( a ) pyre11e .  Furthermore t h e s e  ma ter i a l s were detected more than 

a 1 1 1 i l e  downw i n d  from t ha t p l a n t .  T here a re heav i l y  popu l a ted a rea s 

w i th i n several mi l es o f  t he proposed Memph i s  p l a n t .  Even though the 

Yugos l a v i a n  pl . m t  us ed a d i f feren t process than proposed in t h i s  project 

and 1 acked ma ny o f  the env i ronmental c o n t ro l s tha t wou l d  be presen t i n  

Ame r i c a n  fac i l i t i e s , the E PA s tudy c l ea r l y  s hows the potent ia l  fo r the 

2 
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emi s s ion of very hazardous nhl ter i a l s  and therefore the ex istence of 

wha t cou l d  become a majo r  publ i c  hea l th hazard . 

CRC-3 The Draft E I S  al so conta i ns i nfo rma tion th at contradicts DOE ' s  attitude. 

In parti cul ar  the Draft EIS admits that gas i f i cation processes wi l l  p ro

duce  s i gn ifi cant fug it ive emi s s ions  and wi  1 1  emi t carc i nogen i c  

a i r  a n d  water pol l utants ( p .  1 -42 ) .  Perhaps most d i sturb ing wa s the 

section d i scuss i ng "Unavo i da b l e  Adverse Impacts"  ( section 1 . 4 . 9 ,  p. 1-5 1 )  

wh i ch concl uded that the a i r  qua l i ty ( 1 . 4 . 9 . 1 )  and wa ter qua l i ty ( 1 . 4 . 9 . 2 ) 

a ro und  the p lant  wou l d  deter iorate . Fu rthermore the Dra ft E I S  al l owed 

that adverse h uman hea l th effects cou l d  resu l t from exposure to the 

" unavoidably  emi tted" polycyc l i c aromatic  hydrocarbons  ( PAHs ) present i n  

the p l ant emi s s i ons . We are shoc ked that DOE wou l d  con s i der  such hea l th 

effects and such emi s s i ons  " unilvoidahl c . "  I f  such emi s s i on s  are " unavo i d 

abl e"  (and acco rd i ng to the Draft E I S  unquanti f iab l e )  then DOE i s  negl i 

gent i n  i ts "i i l ure to eva l uate the potential  ri sks posed by these emi s s ions 

and by not spec i fy ing ,  in deta i l , whilt wi l l  be done to monitor  and eval uate 

those emi ss i ons . Unfortunate l y ,  the publ ic  cannot adequately eval uate 

the r i sk s  from the proj ec t or  t he enti re project wi thout such information .  

CRC-4 I n  the  pa s t  we  have  wa ited 20 or  30 or  more years be fore see i ng and  p rov ing 

the r i sks from certa in  i ndustries  and certa i n  types of  techno l og i es .  For 

examp l e ,  a recent s tudy has shown tha t peopl e l i v ing near coke ovens may 

have h i g her ra tes of cancer than peop le  l i ving further away ( see 

a t tached paper . ) . I t  has l ong been known that coke oven workers su ffer 

3 
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i ncreased ra tes of cancer because of t h e i r  exposure to coke o ven 

emi s s i ons . Coa l  gas i f i cat ion  p l ants  probabl y wi l l  produce er.1i s s i ons s i mi l ar 

to those from coke  o ve n s .  We fea r t h a t  DOE  wants t o  �1a i t  20 or 3 0  years 

before beg i nn i ng l�.Q.l l ec� the i n forma t i on necessary to s how the 

presence of adverse hea l th effects an d 111ay n� ve r take s trong measures 

to prevent  tho s e  effects .  We hope that the uovernme n t  and our soc i e ty 

can l earn from past  mi s ta ke s .  He urge DOE to ser i o u s l y  exami ne th 1 s  

and o ther proj ec ts to determi ne ( l )what pol l u tdn ts wi l l  be emi tted and (2 } p ub l 1 c ly 

descr i be - before construc t i o n  beg i ns - the pro posed a i r  and water 

mon i to r i ng i n  and a round the p l il n t  and med i c a l  mon i tori ng of  t he 

surround i ng commun i t i es .  S i nc e  thi s project  i s  t ru l y  a n  exper i men t ,  

i t  i s  on ly  proper tha t enough da ta b e  col l ec ted t o  properl y eval uate the 

exper imen t .  I t  i s  the very l ea s t  that  can b e  done for the res 1 dents 

near the pl ant  and the workers i n s i de the pl a11 t  who wi l l  bear a l l the 

r i s k s .  The i r  fe.:ir tha t they wi l l  pay for t h i s  p l an t  wi th the i r  l 1 ves  

a s  wel l as  thei r poc ket  boo ks i s  not  unfounde d .  

I n  add i t i on t o  our  concerns over the l il c k  o f  deta i l s  a n d  pl ans for 

111on i to r i n g  pl ant  emi s s i on s , we have some que s t i o n s  rega rd1 ng severa l 

� pec i f i c  a reas of the D1·a ft  E I S .  I t  shou l d  b e  added tha t th i s  i s  no t 

an exha u s t i ve l i s t  but  one wh i ch covers our areas o f  expert i s e .  O ther 

a reas  such  as  occupa t i or1t1 l , s i t i ng and econom i c  probl ems wi l l  be addressed 

by other COllill<.'tl ters . 

I n  the i n tere s ts o f  t i me a nd s i mp l i c i ty 1-1e 1� i l l  l i s t  the spec i f i c probl ems 

and  fo l l o�1 t 1 1 e111 w i t l1 a br i e f  e xp l a na t i o n .  

4 
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CRC-5 1 .  Fugi t i ve Emi s s i o n s : The Draft E I S  has  very l i t t l e to say abo u t  the 

extent of t h i s  prob l em o r  how t hey wi l l  control these emi s s i ons . Fug i t i ve 

emi s s i on s  are a s i g n i f i cant source o f  pa r t i cu l a tes , Vol a t i l e  Organ i c  

Compounds  ( VOS ' s )  and other hazardous a i r  pol l utants  a t  bo th coke ovens 

and re f i ner ies . I t  shoul d a l so be a n t i c i pa ted a s  a probl em a t  coa l ga s i 

f i ca t ion  faci l i t i es .  A t  coke ove>ns ,ash  and s l ag removal con s t i tutes  a 

s i gn i f i cant  source o f  part i cul a tes  and , to a l esser  ex ten t ,  organ i c a i r  

po l l u tan t s .  These cou l d  pose  a hea l th r i s k  to both the p l a n t  workers 

and  the s u r round i ng commun i ty .  No men t i on o f  such  probl ems occurs i n  

the Dra f t  E I S .  

Lea k s  from j o i n t s , wel ds , sea l s e tc .  ma �c  a l a rge contr i bu t ion  to the 

e111i s s i on o f  pa r t i c u l a tes and VOC ' s  from re f i ner i e s .  Coal gas i f i ca t i on 

p l a n t s  wi l l  a l su have l .:i rve numbers o f  j o i n t �. ,  we l ds , sea l s etc . wh i ch 

cou l d  l ea k .  

F i na l l y ,  the Kosovo coa l gas i f i ca t i on pl a n t  s tudy s howed that l ea k s  and 

ven t i ng emi s s i o n s  from the coal l oc k  hoppers and i njec t i on ports were a 
source o f  carc i nogen i c  PAHs a s  wel l a s  pa r t i c u l ates . L i d  l eaks  have 

l ong been known to be a s i gn i f i ca n t  sou rce o f  carci nogen i c  ai r emi s s i o n s  

from c o k e  o ven s .  

The fa i l ure o f  the Draft  E I S  t o  address these a n d  re l a ted probl ems for 

a ga s i f i c a t i o n  p l a n t  i s  a ser ious  omi s s i o n  a nd s hou l d  be co rrected . 

5 
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CRC-6 2 .  T h e  U s e_Q_f_ F l a re?_: T he Dra f t  E I S  p l a c e s  s ome emp h a s i s  on the use of 

f l a re s  to c o n t ro l  hyd roca rbon emi s s i on s  and to ven t p ro c e s s  ma t e r i a l s  i n  

c a s e  o f  p l a n t  u p s e t  ( i . e  . .  i f  some t h i n g  g o e s  wron g  i n  the p l a n t ) . W e  a r e  

very conce r n ed t h J t  f l a re s  w i l l  he a nhl j o r  ( i f  i rregu l a r )  s o u r c e  o f  

p a r t i c u l a tes an d 1• i l l  i n c re a se e m i s s i o n s o f  Pfdls  due to i nc omp l e t e  com

bu s t i o n  of o rgJ n i c  ma ter i a l s .  The Dra f t  E I S  d o e s  n o t  a d d re s s  t h i s  pro b l em .  

W e  d o  n o t  con s i de r  f l a re s  to be a n  examp l e  o f  b e s t  a va i l a b l e pol l u t i on 

con t r o l  tec h no l ogy fo r t he s e  p l an t s . I n  o u r  e x p e r i ence i t  i s  d i ff i c u l t 

to mo n i to r  a n d  re g u l a te t h e  emi s s i o n s  f rnm f l a re s .  O t h e r  tec h n i qu e s  and 

control  me thods wou l d  p ro v i de much be t t e r  protec t i o n of t h e  p u b l i c  hea l  th 

and m i n i mi z e  e11 1i s s i on s  o f  p a r t i c u l a te s  and l 'l\H s . 

CRC-7 3 .  �on_d_�_s_a_t_� _f1·_0!1: _t h_e_) _c_r�J_b_bed_ g_a_� 1_;_,i,_ ( p .  B - 1 1 ) :  T h e  D r a f t  E I S  

empha s i z e s  t h a t  n o  t a rs o r  o i l s  w i l l  b e  p ro du c ed by t h i s g a s i fi ca t i on 

p r o c e s s .  Howe ver t h i s  c o n d e n s a t e  c ou l d  c o n t a i n  some o f  the h a z a rd o u s  

ma te r i a l s tl 1 ,1 l  wou l d  h a ve b e e n  pre s e n t  i n  t J r s  a n d  o i l s .  The D ra f t  E I S  

ma ke s  n o  n1e n t i o n  o f  p l J n s  to a n a l yz e  t h i s  a n d  s i mi l a r  p ro c e s s  s t rea m .  

cRc-e 4 .  -�-i::-_e_d_il__Ge nerJ l_i_on_ j _M_e_�h_,J_QJ_l_i _o_n_) : The lka f t  E I S  ma kes no me n t i o n  o f  

t h e  d e tJ i l s  i n vo l ved i n  t h i s  p rn c e s s .  T h e re a re n o  p l a n s  t o  a n a l yze t h e  

p rn d u c t  t o  c h e c k  f o r  i mp u r i t i e s . l il i s  prod u c t.  wh i c h  n�ay con ta i n  h a za rdo us 

1i:J te ri a l s, •·ii l l tie p u t  i n  the gene ril l q,1s p i pe l  i rH •s  the reby po te n ti a l l y e xpos i n g  

i • 1Jny t\:n1ph h n". i d, • 1 1 Ls Lo h ,1 z ,1 nlo us i 11 1p u 1 · i t i < · ». l hc· n� i s  a l s o no 11en t i on o f  any was te 

s t reams from t l1 i s  p rn c e s s .  HOI• c a n  t h e  pro j e c t  be prope r l y  e va l ua ted 

i f  a s i 9 n i  f i ca n t  p o n  i on of the p ro j e c t  i s  011 1i t ted f rom the p u b l i c  re v i ew? 
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CRC-9 5 .  PAH Level s i n  -��e Wa��ew'!_te� ( p .  2- 7 ;  Append ix  B . 0 . 1 ) :  The Dra ft E I S  

adm i ts that l ow l eve l s  o f  PAi is wi l l  b e  con ta i ned i n  the plant effl uent 

but then goes on to "assure" the publ i c  tha t  they wi l l  not pose a hazard , 

We strong ly  d i sagree wi t h  the  assump t i on tha t t here i s  a sa fe l evel of 

exposure to carci nogen i c  PAHs . Any l evel of exposure carries  a s i g n i f i cant 

l ong-term hea l th r i s k .  Many sc i en t i s ts  wou l d  ma i n ta i n  that l ow-l evel s of 

PAHs in  the  dr i nk i ng water wou l d  be a c hron i c  heal th hazard . DOE ' s  d i sm i ssal 

of  the cumu l a t i ve l oad i ng  effect of PAils and  other o rgan ic  ma ter ia l s on 

the ground and d r i n k i ng wa ter i n  Memph i s  i s  another exampl e of t he i r  i n 

adequate treatment  o f  poten t i a l  pub l i c  heal th ha zards . 

CRc-10 6 .  Ai r I mpacts  ( p .  2 - 1 3 ) : The Dra ft  E I S  i mpl i es t hat  the emi ss i ons  from 

the p l an t  wi l l  no l " s i yn i f i c a n l l y  Jel r.r i ora te" lhe su rrou nd i ng a i r  qual i ty.  

In  s uppo rt of th i s  po s i t i on total a i r  emi s s i ons a re l i sted ( though PAHs are 

not  i nc l uded ) .  Un fortunately t here i s  no i n forma t ion  g i ven a s  to how those 

emi s s i o n  fi gures were c a l c u l a ted . No p i l o t  p l a n t  data or l oa d i ng factors 

are i n c l uded in t he Dra ft E I S .  Furthermore there i s  l i ttl e mention  of  

VOC ' s  i n  t h i s sect i on . wh i c h  i s  surpr i s i ng gi ven t he  processes i nvol ved . 

W i t hout  th i s  i n fo rma t i on the rubl i c  cannot eva l uate the c l a i ms i n  the 

Dra ft E I S  that  there w i l l  be no probl ems . They rema i n  on ly  unsupported c l a i ms .  

The val i d i ty o r  con trad i c t i on o f  such c l a ims wi l l  p l ay a major  ro l e  i n  

eval uati ng the  ent i re projec t .  

7 



A-1 34 

- fl -

In concl us i on we bel i eve that the Dra ft E I S  as i t  presently stands , 

i s  i nadequate.  It  fa i l s  to pro v i de a reasonabl e ba s i s  for eval ua t ing 

the Memph i s  gas i f i c.:it ion  proj ect .  We propose tha t the Dra ft E I S  be 

rev i sed and ano ther publ ic  hea r i ng be hel d to assess the projec t .  Such 

a rev i s i on shou l d  i ncl ude , a t ,, m i n imum: 

1 .  The poten t i a l  fo r the emi s s i on o f  haza rdous ,  espec ia l l y  

carci nogen i c ,  a i r  a nd water po l l u tants , such as po ly

cyc l i c  aroma t i c  hydrocarbons .  

2 .  A deta i l ed descri pt ion  o f  a mon i to r i ng program for these 

ha zardous  po l l utants tha t wi l l  be coord i nated wi th a 

med i ca l / ep i dem io l og i ca l  program for the surround i ng 

popu l a t i o n .  We suggest that pl ans  dev i sed by the TVA 

for i ts ga s i f i ca t i o n  p l a n t  a t  Musc l e  Shoa l s ,  AL be vi ewed a s  

a beg i nn i ng model . 

3 .  A more deta i l ed descri p t i o n  o f  the p l a n t  { and p i l ot 

p l a n t  tha t preceded i t ) , so that  the pl anned pol l ut ion  

contro l fea tures can  be  more ful ly  assessed. 

F i na l l y ,  N E PA requ i res the agency to ful l y  desc r i be or  anal yze the 

i mpact  on the human envi ronment l"h i ch wi l l  resu l t  from a pproval and 

opera t ion  of the p l a n t .  As noted in the numerous def i c i enc i es d i scussed 

a bove,  the Dra ft E I S  fa i l s  to descri be or ana l yze  the probab le  impacts 

on human hea l th wh i ch can reasonab ly  be a n t i c i pated a s  a resul t of 

human  exposure to the k i nds of po l l u l il n t s  tha t wi l l  o r  may be emi tted 

dur ing  o pe ra t ion  of  the fac i l i ty .  T h i s fa i l ure renders t h e  Draft E I S  

defi c i ent  as  a ma tter o f  l uw a n d  requ i res  further supp lemen ta t ion  wi th 

add i t i onal d, , , · .  Fa i l ure to supp l emen t the Dra ft E I S  pr ior  to a pproval 

w i l l  l i ke ly  i nv i te a successfu l  jud i c i a l  c ha l l enge to the adequacy of  the Fi na l  E T ·  
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NATIO NAL WILD LIFE FEDERATIO N  
1412 Sixteenth Street, N.W., Washington, D.C. 20036 202-797-6800 

December 2 4 , 1 9 8 0  

Dr . Robert Laz a  
U . S .  Department of Energy 
Chicago Operations and Regional O f fice 
9 7 0 0  South Cass Avenue 
Argonne , I l l ino i s  6 0 4 3 9 

Dear Dr . Laz a : 

Re : Comments on Dra ft Environmental 
Impact Statement for Memphis 
Industrial Fuel Gas Proj ect 
DOE/EIS- 0 0 71-D 

In accord with my letter o f  December 15 , 1 9 8 0 , and our 
telephone conversation of this week , the National Wi ldl i fe Federa
tion submits the enclosed comments on the Department of Energy ' s  
Draft Environmental Impact Statement for the Memphis Light , Gas 
and Water Divis ion I ndustrial Fuel Gas Demonstration Pro j ect 
( DOE/EIS- 0 0 71-D) . 

The National Wildlife Federat ion is the world ' s  large st 
non-governmental conservation organiz ation . Founded in 1 9 3 6 , 
the Federation presently has over 4 . 6  mil l ion membe rs and supporters 
as wel l  as affiliate organi z ations in each of the 50 state s , Guam , 
Puerto Rico , and the Virgin I slands . These comments are part o f  
the Federation ' s  ongoing pro j ect a imed a t  mit igating the environ
mental impacts of synthetic fue l s  development . 

We appreciate your cons ideration of these comment s . 

NLD/ceh 

Sincerely , 

Norman L .  Dean , Jr . 
Counsel 

451h ANNUAL MEETING - MARCH 27-29, 1981 Omni International Hotel Norfolk, Virginia 
100%1 recfoimed paper 
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NATIO NAL \t\/I LD LIFE FED ERATIO N  
1 412  Sixteenth Street, N.W., Washington, D.C. 20036 202-797-6800 

COMMENTS ON THE DRAFT ENVI RONMENTAL IMPACT S TATEMENT 

FOR THE MEMPHIS INDUSTRIAL FUEL GAS P ROJECT 

DOE/E I S - 0 0 7 1-D 

The National Wi ldl i fe Federation (NWF ) j o ins in those conunents 

s ubmitted on the dra f t  EIS by the Natural Resource s  Defense Council 

(NRD C )  on Dec ember 3 ,  1 9 8 0 , and December 1 5 , 1 9 8 0 .  In the s e  br i e f  

conunents w e  o f fer a f e w  additional criticisms and empha s i z e  several 

points raised by NRDC . 

NW�1 A .  Discussion o f  the Flare System is Inadequate 

The DEI S  contemplates that l eaks of hydrocarbons and apparent 

ly o ther c hemical s will be coll ected and di spo sed o f  through the 

use of a flare . See DEI S , p .  2 -1 0 .  However , no data o n  flare 

operation characteristics exi s t s  i n  the DEI S  to support the 

contention that hydrocarbon emi s s ions will be ful l y  consumed . 

In addition , the DEIS s tates that " large quantities " o f  hydro-

carbons would be emitted should the flare fail . I d . , p .  vii . 

The probabil ity o f  flare fai lure i s  not discussed nor i s  the time 

for flare repair addres sed . In fact , there i s  no mention o f  a 

monitor sys tem to detect f lare fai lure . The importance o f  these 

i s sues is underl ined by the fact that the hydrocarbon emis sions 

from the p lant wi l l  cons ist of compounds such as ben z ( a ) anthracene , 

benzo ( a ) pyrene , 9H-carbazole , and 7 H-dibenzeo [ c , g ] c arba zole . 

-l5th Al..:NUA.L ME.:TfNG - MAP.CH :!7-29, 1 'l81 Omni f n tcrn.:ition.:il Hotel Norfolk, Virginia 
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Al l of these compounds have been found to cause cancer in experi-

mental anima ls and the probabil ity is high that they a l so do 

so in man ( 1 ) . 
NWF-2 B .  The DE I S  Fails to Discuss Possible Cancer Causing Synerqisms 

There exists evidence , which should be discussed by the 

DEI S ,  that there may be cancer promoting synergi sms between the 

so2 and polynuc lear aromatic hydrocarbons (PAH ) that will be 

emitted by the proposed p lant . Experimental evidence indicates 

that sul fur dioxide i s  a promoter of carcinogene s i s  ( 2 ) and that 

the polynuc l ear aromatic hydrocarbons have a marked tendency to 

adsorb to parti culate material s uch as soot and dus t .  When 

respirable particles of these types are inhaled , the a dsorbed 

carcinogenic material s  are introduced into the lung ti s s ue where 

NWF-3 

e lut ion from part i c l e s  into the organi sm ' s  c i rcul atory system 

i s  probab le ( 2 , 3 ) . Since the di stribut ion o f  so2 and PAH emi s s ions 

i s  l ikely to be wide spread acc ording to the DEI S  their control 

merits spec ial e f fort . 

c .  The DEIS ' s  Discuss ion o f  Pos s ible Contamination o f  Cool ing 
Water Is Incomplete 

The p lant ' s  cool ing tower represents a potential dangerous 

source of environmental contamination . The DEIS concedes that 

the heat exchangers in the plant may fai l , allowing ga ses to 

enter the coo ling tower water and that , in s uch event , "contami -

nants would be released from the cooling tower unt i l  repair o f  

system . " DE I S , p .  2- 1 3 . Given thi s  p o s s ibi l i ty , the D E I S  should 
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have addre ssed a number o f  important questions . What rnon itorins 

system will be employed to alert p lant operators o f  a heat ex-

changer failure ? I f  this is to be done by chemical analysis , 

a schedule for samp l ings should be provided so that an estimate 

of a wor st case emis s ion can be calculated . In the event o f  

coo l ing tower water contamination , for how l ong w i l l  emi s sions 

be released? What substances wo uld be released , and in what 

quantity? Would the plant be shut down in the event of heat 

e xchanger fa i l ure? What syL�ems are being employed to min imi z e  

the probab i l i ty o f  coo l ing water contamination? 

NW�4 D .  The DE I S  Should Include Additional Di scuss ion of Ac id 
Rain Impacts 

The DE I S  concl ude s that the pro j ect will contribute only 

insign i ficantly to acid-rain . DEI S ,  p .  4 - 5 . This conc lusion , 

however , i s  un supported by any data presented in the DEI S .  To 

the extent the conc lusion implies that the p lant ' s  contribution 

to acid rain is relatively sma l l  and should be i gnored , the con-

c l us ion is highly mi s leadin g .  General ly speaking , the contribu-

tion of any given source to the acid rain problem is relative ly 

small and , consequently , co�tro l o f  the problem invo l ves the 

control of numerous smal l , diverse sources . 

Given the growing recognition that acid rain produc es 

s i gni ficant long-term ecological damage , some attempt should be 

made to quantify the acid rain impact s  o f  this p lant . I n  

addi t ion , an ac id r a i n  mon itor should b e  instal led in t h e  area 

o f  p lant emi s s ions and ecological studies of the regions l ikely 

to be a ffected should be undertaken . 
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NWF-5 E .  The DE!S ' s  Discussion of  Wastewater Treatment is Inadequate 

The DEI S  concludes that the plant wastewater treatment i s  

adequate yet notes that effluent concentrations from the plant 

for several potentially dangerous pollutants will exceed effluent 

l imitations permitted at industrial wastewater plants . DEIS , 

p .  4 - 1 3 .  The DEIS then a ttempts to reconcile  thi s  contradiction 

with the assurance that " i f  it can be demonstrated that treat

ment by practical conventional uni t  �reatment processes cannot 

meet the e ffluent l imitations , other reasonable concentration 

l imits can be establ i shed . "  I d .  p .  4 - 1 2 . The DEIS fails  to 

explain how discharge of  ef fluents in quantities above govern

ment standards can pos s ibly be reasonable especially given the 

toxicity of the substances i nvolved and their tendancy to bio

accurnulate . 

Special attention should be g iven in the DEIS to the discharge 

of PAH from the plant . Release of  these materials into a turbid 

water system increases their longevity . Under clear water con

ditions these carcinogens would be quickly degraded . However , 

there i s  a strong tendency for these materials to adsorb to 

particulate matter . Under conditions of  adsorption no s ignificant 

compound degradation occ�rs and one is faced with a s low-release 

array of carcinogens in  the sediments ( 1 ) . Not only can this 

condition prove hazardous to the aquatic ecology , but some of  this 

material could conceivably contaminate drinking water . Although 

it is acknowledged that e f fluent chemistry is not well-defined 
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and that e f fluent b i o a s say data are lacking , appropriate studies 

o f  e f fluent chemistry and i t s  biological implications should be 

made in advance o f  the MLGW instal lation to e s tabl ish a safe 

modus operandi with respect to these chemical s . 

NWF-6 F .  The DE I S  Fails to Discus s the D i s charge of Radioact ive 
Mate r i a l s  

The D E I S  should have contained a discuss ion o f  the potential 

hazards from d i s charge o f  the radioactive components that are 

found in coal . Fly ash , bottom ash , and scrubber s l udge all 

contain radioactive e l ement s . Although the amounts o f  radio-

activity are quite small , radionuclide releases from ash di sposal 

s ites have never been evaluated , and , depending upon ash l eachate 

rates and the longevity of storage l iners , the s e  e l ements could 

become a s igni ficant human he alth cons ideration ( 4 ) . The shallow 

ground-water sources near the Memphi s  plant may be e specially 

s usceptible to radioactive contamination . 

NWF-7 G .  It is Unclear Whether DOE Con sulted With the Fish and 
Wildl i fe Service Pursuant to the Fish and Wild l i fe 
Coordination Act 

Although DOE consulted with the Fish and Wi ldlife Service 

pursuant to Section 7 o f  the Endangered Spec i e s  Act ( DE I S , p .  B- 3 9 )  

there i s  no evidence in the DEIS that the Department engaged in 

the broader consultation required by the Fish and Wildl i fe 

Coordination Act . Such consultation is critical given the admis s ion 

by the DEIS that there will be s igni ficant impacts on wi ldl i fe . 

DEIS , p .  4 - 2 0  to 4 -2 1 .  Such consultation will a s s i s t  DOE in 

developing alternative s for mitigating the impacts on wildl i fe 

and wildl i f e  habitat . As it now s tands , the DEIS contains no 
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discus s ion o f  al ternatives f o r  mitigating t h e  s ignif icant impacts 

of the proj ect on wildl i fe . The final EIS should contain a deta i l -

e d  discussion o f  such alternatives . 

CONCLUSION 

The draft EIS repre sents a good first step toward an adequate 

assessment of the propos ed pro j ect . Cons i derable addit ional work , 

however ,  is required in tho se areas outlined above and in NRDC ' s  

earlier comments . 

December 2 4 , 1 9 8 0  

Respect ful l y  submitted , 

':: '\ ' - n • ' -:,-J) . • • ?ir1...- '..fC II , t it  1 i ,,_'i 
(J \/ 

rge Manrin g ,  Ph . O  

;::;:� _ _>-_- /���-/ 
Norman L .  Dean , Jr . 
Counsel 

... .:...- fl 
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Pubhc 11ealth Service 

Centers for D isease Control 
Atlanta, Georgia 30333 

(404) 262-6649 
December 10, 1980 

We have reviewed the Draft Environmental Impact Sta tement (EIS) for Memphis 
Light , Ga s ,  and Water (MLGW) Industrial Fuel Gas Demonstration Proj e c t ,  
Memph i s ,  Shelby County, Tennessee . W e  are respond ing o n  behalf o f  the U . S .  
Public Health Service .  

I t  appears the preparers o f  this document gave broad coverage to literature 
searches and a commi tment for the proposed plant to function under the best 
available technology. 

DHHS-1 S ince little baseline exposure data exists on plants o f  this type, we have 
concerns about the occupational exposure of the workers and people who live 
near facilities of this type, especially those who would be in the heaviest 
drift areas . The facility will be located in a heavily populated industri
alized area and , therefore , the potential for fugitive emissions and drifts 
will be greater on people . We recommend that a precise monitoring program 
be conducted once the plant is in operation to determine the extent of 
impac ts the surrounding areas are receiving . 

DHHS-2We were impressed with the MLGW Division ' s  commitment for a thorough indus
trial hygiene program. On page 2-18 it is stated that MLGW has prepared 
and submitted to DOE several documents that emphasize MLGW' s  commitment 
to a safe plant . We hope these documents were developed with the National 
Institute for Occupational Safety and Heal th' s (NIOSH) input and recommended 
procedures for plants of this type. 

On page 2-19 it is stated that a prel iminary and f inal safety analysis report 
will be prepared by the MLGW which will identify and evaluate both health 
and safety h�zards with this facility. We would be interested in reviewing 
this analysis for the occupational health perspective when it is completed. 

We will not address the possible runoff problems associated with the facility 
nor the point source discharge but will leave them to the cognizance of the 
Tenne ssee Department o f  Public Health and the Environmental Protection Agency 
s ince they require an NPDES permit. 
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Page 2 - Mr . Robert W. Laza 

Thank you for the opportunity of reviewing this Draf t  EIS . We would appre
c iate receiving a copy of the final document when it is issued . 

S incerely yours ,  

l : ,,J - :' 

Frank S .  Lisella, 
Chief , Environmental Affairs Group 
Environmental �ealth Services Division 
Bureau of State Services 



A . 3  RESPONSES TO COMMENTS 

L I ST OF COMMENTERS 

U . S .  Envi ronmental Protection Agency 
Natural Resources Defense Counci l  
Memph i s  Audubon Society 
Memph i s  Ci ty Beaut iful  Commi s s i on 
Carol B .  Fi tzgeral d 
U . S .  Army Co rps of Eng i neers 
U . S . Department of the I nterior 
C i v i c  Research Center 
Nati onal Wi l dl i fe Federati on 
Department of Heal th and H uman Servi ces 

A- 1 45 





A- 1 4 7  

Appendi x A .  3 

RESPONSES TO COMMENTS 

Response to EPA Comment No . l 

The DOE recogn i zes the potentia l  confl i cts wi th Executi ve Orders wh i ch mi ght ari se as a resul t 
of bui l d i ng a faci l i ty i n  a fl oodp l a i n  or wetl ands . I n  response to thi s ,  DOE has i n vesti gated 
the practi cabi l i ty of l ocating  the proposed faci l i ty outs i de the fl oodpl a i n .  A report documenting 
this  i n vesti gation enti t led  " Identi fication and Eval uat ion of Al ternati ves to the Locati on of a 
Proposed Federal Acti on i n  the Fl oodpl a i n "  has been publ i shed ; and ,  based on thi s report , a 
Prel imi nary Statement of F i nd i ngs concl udi ng that there i s  no practi cabl e al ternati ve to l ocat ing  
i n  the fl oodp l a i n s  or wetl ands has  been publ i shed i n  the Federal Regis ter. Thi s  report and  the 
Pre l imi nary Statement of F i nd i ngs are reproduced in Appendi x C . 8  of the FE I S .  

Response to EPA Comment No. 2 

A Memorandum of Agreement i s  be i ng prepared documenting the aspects of cooperati on between DOE 
and EPA ,  i ncl uding parti ci pation by the publ i c ,  regarding  the mon i tor ing  program for th i s  project . 

Response to EPA Comment No . 3 

The carbon monoxi de 1 -h standard i n  Tabl es 1 . 7 ,  3 .  1 ,  and 4 . 4  was correct at the time of the 
i ssuance of the DE I S .  The revi s i on is sti l l  i n  proposed form . The FE IS  cons i ders the standard 
appl i cabl e at the time of i ss uance . 

Response to EPA Comment No . 4 

The change has been made i n  Tabl e 3 .  1 .  

Response to EPA Comment No . 5 

Th i s  po i nt has been inc l uded i n  the d i scus s i on i n  Sect .  2 . 2 . 2 . 2 .  

Response to EPA Comment No . 6 

A detai l ed response to th i s  comment i s  conta i ned i n  the Ana lysis  of Ambient A ir  Qual tiy Duri ng 
Non-Normal Operation of the I FGDP , PSD/PTC Permi t App l i cation ; January 1 981 . 

In general , an upset condition  coul d res ul t from a bl ockage or equi pment mal functi on wh ich  
requ i res  the combustion of off-speci ficati on product gas or waste gas i n  e i ther t he  control l ed 
combustor or the fl are . The most envi ronmenta l l y  s i gni fi cant upset i s  one requ i ri ng i nc i neration 
of the Sul fur Recovery Unit feed gas for one-hal f hour  fol l owed by fl aring  of " raw" (nonprocessed )  
product gas .  Th i s  upse t ,  coup led wi th i nci neration of ac i d  gas , consti tutes the  worst-case con 
d it ion .  Shoul d t he  Sul fur Recovery Un i t  not be  repai red wi th i n  30  mi n ,  each operati ng gas i fier  
woul d i mmediately  be  reduced to 75% of normal operati on , and  the raw gas  woul d be  fl ared for up  
to  2 1 /2 h .  Thi s worst-case condi tion res ul ts i n  S02 concentrati ons wh i c h ,  when added to  the 
ambient a i r ,  are l es s  than hal f of the 3-h Nati onal Ambient Ai r Qua l i ty Standard ( NAAQS ) of 
1 300 µg/m3 and therefore wi l l  not resul t i n  any vi ol ation of a i r  qual i ty standards . 

A much l ess  envi ronmenta l l y  s i gn if icant upset condi t i on i s  one wh i ch requ i res the immedi ate shut
down of the gas i fi ers . The s ign if icance of th i s  cond it ion i s  l i mi ted by the short time requi red 
to shut down al l of the gas i fiers . The estimated durati on of S02 emi s s i ons i n  th i s  case i s  5 to 
1 5  mi n .  Th i s  re l ease may occur at e i ther the fl are o r  the i nc i nerato r .  
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Response to EPA Comment No . 7 

Fug i t i ve coal dust emi ss ions  were not i nc l uded i n  the s i g n i f i cant impact determi nation , because 
they were deemed to be i ns i gn i fi cant.  Impacts of fug i ti ve emi s s i ons are be i n g  devel oped as part 
of the PSD permitting  acti vi ties . Th i s  wi l l  i nc l ude model i ng studies to quant i fy the concl u s i on 
of  i ns i g n i ficant impact .  I f  impacts are predicted to be s i gn i fi cant , m it i gati on measures wi l l  
be i ncorporated i n  the fi nal  des ign . A revi sed descri pti on of the barge faci l i ty and i ts 
pol l ut ion reduction methods i s  g i ven i n  Sect .  2 . 2 . 1  . 1 2  of the FEI S .  

Response to EPA Comment No . 8 

Emi ss ions  l i sted i n  Sect .  4 .  1 .  1 .  1 ,  p .  4-1 , were ca l cu l ated u s i ng  the U . S .  EPA ' s  Compitation of 
Air Poiiutant Emission Factors, 3d ed. , August 1 97 7 .  Emi s s i ons  l i sted i n  Sect. 2 . 2 . 1  . 1 1 , p .  2-1 3 ,  
of  the DE IS  were ca lcu l ated u s i ng the previous  ed i ti on o f  the same source ( i . e . , 2d edi t ion , 
1 975 ) .  The 3rd edition  data are now shown i n  Sect .  2 . 2 . 1 . 1 1 .  

Response to EPA Comment No . 9 

The change has been made i n  Sect .  4 .  1 . 1 . 2 .  

Response to EPA Comment No . 1 0  

Ope rati onal safeguards are provi ded to ensure that the dust control system operates w ith i n  an 
acceptabl e temperature range .  The dryer mi l l  temperature i s  l imi ted to prevent hydrocarbon 
emi ss ions .  Th i s  i s  accompl i shed by a temperatu re sensor t ied  to  a recorder wh i c h  mon i tors system 
temperature at a l l t ime s .  I f  the mi l l  goes beyond maxi mum set po i n t ,  the heater wi l l  go to l ow 
fi re ;  and i f  the temperature conti nues to r i se , the heater wi l l  automat ical l y  s hut down . The gas 
set point temperature at the dryer mi l l  di scharge i s  1 2 1 °C ( 250° F ) , wh i c h  i s  cons i derably bel ow 
the vol ati l i zati on temperature for coal . The coal i s  on l y  heated to 82°C ( 1 80° F ) . 

Li kewi se , the bag house fi l ter  i s  provi ded wi th a temperature sensor tied to a control val ve 
whi c h  regu l ates the hot gas bypass fl ow from the heater to the fi l ter .  W i th thi s feature , the 
spent gas from the mi l l  to the baghouse can be mai ntai ned to a tempe rature above the gas dew 
po i nt temperature at a l l t imes .  The dew poi nt temperature of the gas is a pproximately  74°C 
( 1 65°F ) , and the temperature at the baghouse is mai ntai ned at 1 2 1 °C ( 250° F ) .  A d i scus s i on of 
the temperature contro l s has been added to the text i n  Sect .  2 . 2 . l  . 7 .  

Response to EPA Comment No . 1 1  

A cr it i cal process requ i rement for the Su l fur Removal Un i t  i s  the choi ce of a process sel ecti ve 
enough for the type of ac i a  gases to be fed to the Cl aus un i t .  

Processes such a s  Stretford ,  Su l fi nol , MEA , etc . , were rul ed out because o f  thei r i nadequate o r  
unproven capabi l i ty for COS removal . Thus , the cho i ce o f  the Sel exol process for the I FGDP i s  
based o n  i ts be i ng the system for sel ecti vel y  removing  H2S and COS and the l owest uti l i ty requ i re
ment for the degree of total sul fur removal req u i red . 

The Cl aus s u l fu r  recovery system i s  a proven des i gn wi th demonstrated re l i abi l i ty i n  over 
250 i nstal l ati ons .  One of the major  causes of downtime reported on Cl aus un i ts i n  o i l  refi neries 
has been h¥drocarbon poison i ng ( coki ng ) of the reactor catal yst ( from excess i ve carryover from an 
ami ne u n i t ) . It i s  anti c i pated that because of the nature of the upstream u n i ts i n  the I FGDP , 
the qual i ty of gas be i ng produced , and the l ack of heavy-hydrocarbon contami nants , the re l i abi l i ty 
factor wi l l  be enhanced . Addi t iona l l y ,  the spl i t- fl ow des i gn i ncorporated i n  the Cl aus  pl ant i s  
spec i fi ca l l y  di rected at the treatment o f  the l ow-H2S ac i d  gas present here . 

The Parson ' s  Beavon-Stretford tai l -gas treating system has al so demonstrated proved performance 
i n  worl dwi de i nstal l at ions .  The on ly  poss ib l e probl em associated with  th i s  new  use  i s  the  h i gh 
C02 content of the absorber vent gas . Thi s  has been ant ic i pated and co rrected by the addi t ion 
of a vent-gas heater to pro vi de the necessary pl ume r i se requ ired for adequate H2S d i spers i on .  

Text has been added i n  Sect .  2 . 3 . 2 .  1 concern i ng the choi ce o f  aci d-gas removal process and i n  
Sect .  2 . 2 . 1 . 9 covering  the vent-gas heater .  
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Response to EPA Corrunent No . 1 2  

The sel ected process  scheme for the cred it  generati on uni t i ncl udes the propri etary Benfi e l d  hot 
aqueous  potass i um carbonate process  to remove C02 and res i dual H2S . Th i s process was sel ected 
because i t  requ i res l ess  energy ( per mol e  of aci d gas removed ) than other conventi onal chemi cal 
sol vent processes such as MEA or DEA. A compari son between the Benfi el d process and the Sel exo l 
process , a phys ica l  sol vent system , showed the Benfi el d u n i t  to be more economi cal and effecti ve .  
Regardl ess o f  the process  sel ected , the off-gas from th i s  process ( a  C02 stream contai n i ng smal l 
amounts of H 2S )  requ i res i nci nerat ion .  Al so , the z i nc oxi de guard chambers are requ i red as safe
guards aga i nst pos s i b l e  sul fur breakthrough i n to the methanator regardl ess of the aci d-gas removal 
process sel ected . 

Text has been added i n  Sect .  2 . 3. 2 . l concern ing  the choi ce of aci d-gas removal processes . The 
z i nc oxi de guard has been expl i c it ly  cal l ed out in Sect . 2 . 2 . l .  

Response to EPA Corrunent No . 1 3  

The DE IS  contai ned a typograph i ca l  error .  The hydrogen su l f ide concentration o f  treated tai l 
gas from the Stretford su l fur-recovery process  has been revi sed to 1 0  ppm i n  FE IS  Sect .  2 . 2 . l . l l . 

Response to EPA Comment No . 1 4  

Hydrogen cyani de ( HCN ) wi l l  be a component o f  the raw gas i fi er off-gas . Pre l imi nary i nd ications 
show HCN concentrati ons ranging  from 0 . 3 to 60 ppm ( by vol ume ) in the raw gas . Because of the 
sol ubi l i ty of HCN in water ,  however , gas scrubbi ng wi l l  s i gn i fi cantly reduce HCN concentrations . 
Fi nal l y ,  res i dual HCN wi l l  be substanti a l l y  removed through phys i cal absorption i n  the Sel exol 
process .  Thus , the product fuel gas is expected to conta i n  only trace concentrati ons of HCN . 
The HCN scrubbed from the raw gas wi l l  eventual l y  be sent to the sul fur recovery uni t as a sour
water stri pper gas where the HCN is destroyed i n  the Cl aus furnace . 

In summary ,  al though HCN i s  produced i n  the gas i f i cati on process ,  i t  i s  expected that no HCN 
emi s s i ons wi l l  resu l t - thus , Sect . 2 . 2 .  l .  1 1  of the DE IS  d i d  not l i st  HCN as a component of any 
of the gas streams conta i ned i n  that secti on .  Text of Sects . 2 . 2 . l  and 2 . 2 . l . 9  has been revi sed . 

Response to EPA Corrunent No . 1 5  

EPA and Tennessee New Source Performance Standards for foss i l -fuel -fi red steam generating u n i ts 
with  heat i nput of more than 250 mi l l ion Btu per hour l imi t NOx emi s s i ons to 0 . 70 l b  per mi l l ion  
Btu .  To  meet thi s l imi t ,  the  bo i l ers wi l l  i nco rporate two bas i c  des i gn features : two-stage 
combusti on wi th off sto i c h i ometri c fi r ing i n  the primary stage , and fl ue gas reci rcul ation . Off 
sto i ch i ometric fi r i ng reduces the amount of ai r i ntroduced wi th the fuel i n to the primary com
busti on zone of the furnace to l ess  than that theoreti cal l y  req u i red for compl ete combustion . 
Th i s  l imits  the convers ion of fuel n i trogen to NOx i n  the fl ame zone of the furnace . Fl ue gas 
rec i rcul ation mi xes reci rcul ated fl ue gas from the economi zer sect ion wi th the a i r  supp l ied  for 
combustion j ust before the a i r  enteri ng the wi ndbox i s  d i stri buted to i ndi vi dual burners . Th i s  
feature produces l ower fl ame temperatures and hence l ower NOx emi s s i ons . Bo i l ers wi l l  be 
des i gned to l i mi t emi s s i ons to no more than 0 . 63 l b  per mi l l i on Btu - wel l bel ow the regu l atory 
l imi t .  Text of Sect . 2 . 2 . l .  1 1  has been mod i f i ed to refl ect thi s .  

Response to EPA Corrunent No .  1 6  

The DE IS  was i n  error .  The FEIS has been changed to read : "Product fuel gas i s  normal l y  
burned a t  the rate o f  0. 268 kg/s ( 21 25  l b/ h )  (Tabl e 2 . 2 )  to make the process sel f-s usta i n i ng . "  

Response to EPA Comment No . 1 7  

As descri bed i n  Sect . 2 . 2 .  1 . 5 , the primary source of makeup cool i n g  water i s  c i ty water from the 
Davi s Pumpi ng Stat ion .  In an effort to conserve ci ty water ,  22  gpm of c l ean condensates from 
the uti l i ty and a i r  separati on areas wi l l  be used to suppl ement the c i ty water makeup . Addi 
ti onal l y ,  prov i s i ons have been made to recycl e  up to 1 1 0  gpm of treated process wastewaters of 
acceptabl e qual i ty .  These wastewaters cons i st of treated stormwater runoffs , wh i ch are l ow i n  
organi c components . Process wastewater wi l l  only be recycl ed to the cool i ng towers , i f  at al l ,  
after compl ete treatment for both i norgan i c  and organ i c  pol l utants . 
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Thus , ci ty water i s  the primary source of cool i n g  tower makeup with treated wastewater effl uent 
be i n g  used only up to 1 1 0  gpm ,  and only after compl ete treatment .  Text in Sect . 2 . 1 . l  . 5  has been 
revi sed accord i ng ly .  

Response to EPA CoITTTient No . 1 8  

Startup and shutdown operati ons are di scussed i n  deta i l  i n  the Permi t App l i cation , January 1 981 -
Analys i s  of Ambient Ai r Qual i ty Impact During  Non-Normal Operati on of the I FGDP . 

Emi ss i ons from startup operations are mi n imi zed through a phased �tartup sequence for each 
gas i fier .  The sequence i ncl udes a refractory heat- up peri od u s i ng  natural gas and a i r ,  fol l owed 
by l ow-su l fur ( 0 . 8%-S ) coke heat ing  and auto i gn i ti on .  These steps enta i l  combusti on reactions 
on coke (wi th essenti a l l y  no vo l ati l e  materi al ) ,  fol l owed by parti cul ate removal at l ow tempera
tures  [1 21 ° C  ( 250° F ) ]  prior to fl ar ing .  Gas i fi cati on reacti ons do not occu r unti l the gas i fier  
temperature reaches 1 024°C ( 1 875° F )  - wel l  above the tempe rature at  wh i ch organometal l i cs and 
PAH fonnati on pose seri ous emi ss ion hazards . Gas i fi cati on wi th coal does not beg i n  unti l the 
gasi fi er is operating  at a temperature and pressure suffi cient for operation of the downstream 
su l fur-removal equ i pment .  Text i n  Sect .  2 . 2 .  1 . 1 1  has been augmented accord ing ly .  

Response to EPA Conment No .  1 9  

A conti nuous i n-pl ant a i r  mon i toring  program and a quarterl y  i nspection  program i s  pl anned 
during  p l ant ope rati on . Th i s  program wi l l  cons i st of the i nspect ing  and subsequent mai ntenance 
of val ves , pump seal s ,  and compressor seal s for l eakage of H2S and CO . Leaka�e of fug i ti ve 
organi cs may not be mon i tored based on the fact that nonmethane hydrocarbons ( vol ati l e  organ i c  
compounds) represent l ess than 1 %  of the total organi cs i n  the raw gas i fi er product gas . A con
ceptual process mon i tori ng prog ram is g i ven in Sect . 4 . 5 . l  of the FEI S .  

Response to EPA Comment No . 20 

The decommi s s i on i ng and repl acement of catal ysts wi l l  not resu l t in any emi ss ion i ncrease -
i ncl uding S02•  The Cl aus un i t  catalyst (a l umi num oxi de ) and the Beavon un i t  catalyst ( cobal t/ 
molybdenum) shou l d  not req u i re repl acement more than once every fi ve years . The decomm i s s i on i ng 
of these catalysts cons i sts of a n i trogen purge to remove any H2S present on the catal ysts . Thi s 
p urg i n g  does not resu l t i n  combusti on of su l fur wi th a resu l t ing  i n crease i n  S02 emi ss ions . Add i 
ti onal l y ,  the purged gas stream i s  i nci nerated a t  a temperature o f  not l ess  than 81 5°C ( 1 500°F ) . 
As speci fi ed i n  Sect . 2 . 2 . 1 . 8 , spent C l aus un i t  catalyst wi l l  be l andfi l l ed on s i te ,  and spent 
Beavon un i t  cata lyst wi l l  be recl aimed by the catalyst vendor .  Rep l acement of the  methanation 
( n i ckel oxi de ) , sh i ft reacto r ( i ron-chromi um oxi de ) ,  and guard chamber ( zi nc oxi de )  cata lysts 
shoul d not occur more than once every three years . Purg i ng i s  al so accompl i shed wi th n i trogen , 
a l though the purg i ng of these catalysts i s  only des i gned to remove any vapors from the reactors 
prior to repl acement of the catalyst .  Thi s purged gas stream wi l l  be fl ared . Shi ft and guard 
chambe r catal ysts wi l l  be l andfi l l ed on s i te ,  and methanati on catalyst wi l l  be recl aimed by the 
catal yst vendor. Text of Sect . 2 . 2 .  1 .  1 1  ( Temporary Operations )  has been augmented accord ing ly .  

Response to EPA Co11T11ent No . 2 1  

Thi s change has  been made i n  text .  

Response to EPA Conment No. 22 

On s i te s l udge d i sposal i s  p l anned only for those wastes that are not hazardous (as  defi ned by the 
appl i cab l e  EPA cri teri a ) .  Thus , sl udge from the chromate destruct system and from the process 
cl ari fiers wi l l  only be d i sposed of ons i te if these wastes are found to be not hazardous . 
Append ix  C . 3 . 2  d i scusses the nature of chromate-destruct s l udges and concl udes that these wastes 
are not hazardou s .  The characteri stics of the cl ari f ier  s l udge are presently be i ng eval uted as 
part of the overal l wastewater characteri zati on and treatabi l i ty studi es . 

Shoul d any sol i d  waste meet the EPA cri teri a for a hazardous waste , the fo l l owi ng storage and 
segregation procedures ( see 45 FR 76076 , November 1 7 ,  1 980 ) wi l l  be imp l emented prior to offsi te 
d i sposal i n  an approved d i s posal faci l i ty :  

a .  Al l procedural requi rements wi l l  be fol l owed ( i . e . , appl i cati ons , mani fest req u i rements , 
noti fi cati on ,  etc. ) .  
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b .  The faci l i ty wi l l  be adequately  segregated . 

c .  Al l storage tanks wi l l  be l eakproof and wi l l  conta i n  i nstrumentati on requ i red to ensure 
careful ope ration .  

d .  An  i nspecti on p l an wi l l  be  impl emented and careful l y  fol l owed . 

No speci fi c offsi te di sposal areas have been i denti fi ed ; however a possi bl e di sposal s i te i s  
i denti fi ed i n  Sect . 2 . 2 .  1 . 8 . 

Response to EPA Comment No. 23 

Leachates wh i ch accumul ate i n  sumps adj acent to coal and waste storage areas wi l l  be ei ther di s
charged di rectl y or treated , dependi ng on l eachate qual i ty ( Sect . 2 . 2 . 1 . 8 ) .  The comment requests 
statement of the threshol d concentrati ons ,  of poss i bl e l eachate consti tuents , above wh i ch the 
l eachate wi l l  be routed to the wastewate r treatment system. A spot tabl e i n  Sect. 2 . 2 . 1 . 8  
prov ides parameters to be i nc l uded i n  the moni toring program , mon i toring frequency , and the 
threshol d or " tri gger" concentrati on , above wh i ch the l eachate wi l l  be treated pr ior to di scharge . 

Response to EPA Comment No . 24 

Thi s R IM  wi l l  not be avai l ab l e  unti l J une 1 981 ; therefore , i t  cannot be i ncl uded i n  the FE I S .  

Response to EPA Comment No . 25  

The  chromate destruct system is  an  el ectrochemical  process  that operates on a conti nuous , once
through bas i s  wi th no hol dup or reacti on time needed beyond that of  the e l ectrochemi cal ce l l  
i tsel f .  As des i gned , the system conta i n s  three separate el ectrochemi cal cel l s  and e l ectrodes , 
each compl ete wi th i ts own i nstrumentat ion , p i p i ng , and power supp l y .  The total system i s  
des i gned to produce a n  acceptabl e effl uent even during backwash i ng of a cel l ( backwash i ng i s  
accompl i s hed i n  about 1 5  mi n ,  once each day ) . Thus , the des i gn of the chromate destruct un i t  
i n herently conta ins  a s i zab le  degree o f  redundancy. I n  the un l i ke ly  event that the chromate 
destruct system becomes comp l ete l y  i noperati ve , the coo l i ng tower cou l d  conti nue to function for 
peri ods of up to a few days w ithout p l ant shutdown by al l owi ng the cycl es of concentration to 
bui l d  up to h i gher than des i gn l eve l s  and by accept ing  the i ncreased corros ion rate . Untreated 
bl owdown wi l l  not be d i scharged from the p l ant .  Sho u l d  di sso l ved sol i ds concentrations become 
excess i ve ,  portabl e tankage wi l l  be rented to store the bl owdown . After repai r  of the chromate 
destruct system , stored bl owdown wi l l  be gradual ly  recycl ed back to the coo l i ng cyc l e .  Text i n  
Sect . 2 . 2 .  1 . 2 has been augmented . 

Response to EPA Comment No . 26 

A premanufacture not ice wi l l  be prepared. 

Response to EPA Comment No. 27 

No response req u i red . 

Response to EPA Comment No . 28 

The compos i ti on of process wastewater streams enteri ng the wastewater treatment faci l i ti es has 
been added to Sect. 2 . 2 . 1 . 2 ,  based on exi st ing  characteri zation data . 

A more comprehensi ve characteri zati on and treatabi l i ty study ( currently i n  prog ress ) may res u l t  
i n  a n  adj ustment of some of the parameters i nd icated ; however,  s i gni fi cant changes are not 
expected.  

Response to EPA Comment No . 29 

Such redundancy has been i ncorporated i nto the wastewater treatment system des i gn descri bed 
i n  Sect . 2 . 2 . 1 . 2  and F i g .  2 . 3  by provi d i ng ozone addi t ion to promote b io l og i ca l  assimi l ation 
of organi cs in addi t ion  to conventi onal adsorpti on of organi cs by acti vated carbon .  Addi 
ti onal l y ,  the carbon adsorption system cons i sts of two trai ns of three adsorption  co l umns . Thi s 
wi l l  assure conti nued operation  i n  the event of equi pment mal funct ion .  
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Response to EPA Comment No . 30 

As noted i n  Sect . 3. 1 . 3 . 1 ,  the sewer moratori um in force for the Maxson Wastewater Treatment 
Faci l i ty appl i es to new i ndustri al wastewater .  The Memphi s and  She l by County Publ i c  Hea l th 
Department has i ndi cated that Maxson can accept wastewater from i ndustri es i f  thei r effl uent 
has been pretreated so that concentrations of wastewater consti tuents are comparab le  w ith  
domesti c  waste l im its .  San i tary sewage from the  MLGW- I FG faci l i ty wou l d  not  requ i re pretreatment 
to meet thi s requ i rement.  

Response to EPA Comment No . 31 

Envi ronmental impacts associ ated with  construct ion and operation of the proposed faci l i ty at 
the proposed s i te and al ternati ves are compared i n  Sect.  2 . 3 . 2 . 2  of the FEI S .  Detai l s  of the 
envi ronmental anal yses at each s i te are g i ven in Sects . 4 . 1 , 4 . 2 ,  and 4 . 3  of the FE I S .  The DOE 
has i n vesti gated the practi cabi l i ty of l ocati ng the proposed faci l i ty outs i de the fl oodpl ai n ,  
cons i dering envi ronmental , techn i cal , and economi c factors , and has made a prel imi nary fi ndi ng 
that no practi cab l e  al ternati ve to l ocati ng in a fl oodp l a i n  or wetl and exi sts . Detai l s  of thi s 
i n vesti gation  are provi ded i n  Appendi x  C . 8  of the FE IS .  Coal transportati on to the P i dgeon s i te 
i s  di scussed i n  Sect. 2 . 3 . 2 . 2 . 

Response to EPA Comment No . 32 

Construction  of a fi l l ed area as proposed wi l l  el evate the process  area to 71 .O m ( 2 33 ft ) above 
sea l evel . The estimated el evati on of the 1 00-year fl ood i s  68 . 55 m ( 224 . 9  ft ) ,  as i s  shown i n  
Tab le  3 . 2 and Fi g .  3 . 2  o f  the FEIS . The el evation of the project des i gn fl ood u sed by the U . S .  
Army Corps o f  Engi neers to des i g n  the fl ood control  l evees i s  70 . 96 m ( 232 . 8  ft ) .  

The proj ect des i g n  fl ood i s  estimated to be l ess  freq uent than a once-i n-500-year event.  The 
grade e l evation of  the process areas wi l l  be h i gher than the 1 00-year fl ood and the project 
desi g n  fl ood .  

I nspection of the topographi c map of the area revea l s  that l e vee crest e l evati ons are h i gher 
than 7 1 . 63 m (235  ft ) adjacent to the Al l en si te on both the east and west banks of the ri ver .  
Occurrence of a fl ood res u l ti n g  i n  water l evel s between 70 . 96 m ( 233 ft ) and  71 . 6 3  m ( 235 ft ) 
wou l d res u l t  i n  water coveri ng some parts of the process area to a maximum depth of 0 . 61 m 
( 2  ft ) before ri ver bank  l evees wou l d  be overtopped . The probabi l i ty of s uch an event occurri ng 
i s  l ess  than the probabi l i ty of occurrence of the project des i g n  fl ood . 

As i s  shown i n  Fi g .  4 . 5 i n  the FEIS ,  the bottoms of the l eachate col l ecti on s umps for coal and 
ash. storage areas are at 68. 58 m ( 225  ft ) .  A fl ood magni tude greater than the 1 00-year fl ood 
wou l d be requ i red to cause hydraul i c  upl i ft beneath the l i ners . Once the storage areas are i n  
use , hydraul i c  pressures wou l d have to exceed the l oad pressures expected by overl ying  materi al s 
to affect the l i ner .  

Response to EPA Conment No . 33 

See response to comment EPA-31 . On the i ss ue of i ndependent review ,  Foster-Whee l e r ,  a s ubcon
tractor to MLGW , devel oped p l ans for the dredge/ fi l l  operati on . The pl ans have been revi ewed 
by DOE . The U . S .  Army Corps of Eng i neers wi l l  al so rev iew these pl ans as part of the permi tti ng 
procedure . 

Response to EPA Comment No . 34 

The wastewater streams l i sted i n  thi s comment (not g i ven i n  Sect . 2 . 2 . l . 2 of the DE IS )  wi l l  be 
handl ed as fol l ows : 

• Low-ash s l u i ce water - as di scussed i n  the response to comment EPA-43 , fly ash wi l l  be 
handl ed dry (wi thout water addi tion ) .  

• Bottom ash s l u i ce water - as di scussed i n  the response to comment EPA-44 , thi s stream wi l l  
be recycl ed w ith in  the ash-hand l i ng system . 

• Metal -cl ean i ng wastes - al l the streams l i sted under th i s  headi ng wi l l  on ly  be generated 
prior to i n it ia l  startup of the boi l er .  A contractor wi l l  be respons i bl e  for the requ i red 
chemi cal c l ean i ng . The cl ean i ng cons i sts of run n i ng a chemical sol ution from the contractor ' s  
truck , thro ug h  the boi l er ,  and back to the truck for offs i te treatment.  Thus , no metal 
c l eani ng wastes wi l l  be d i scharged to the wastewater treatment system . 
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• Low-vol ume wastes - l aboratory wastes wi l l  be col l ected in  a segregated chemi cal sewer , 
neutral i zed , and then drai ned to the o i l y  water sewer system for treatment prior to d i s 
charge.  Fl oor dra i n s  and equi pment drai ns wi l l  di scharge di rectl y to the o i l y  water sewer . 

• FGD system bl owdown - the FMC Doubl e Al kal i Scrubbing  System produces no l i q u i d  bl owdown 
stream. Water added to the system i s  cl ari fi ed i n  a thi ckener and then recycl ed to the 
contractor-scrubber ( a l ong wi th the fi l trate stream produced from dewateri ng the fi l ter 
cake ) . 

Response to EPA Comment No .  35 

The cost of zero-effl uent di scharge was eval uated by Foste r-Whee l e r ,  a subcontractor to MLGW , 
i n  1 973 .  I n  today ' s  dol l a rs ,  the cost of an  evaporation system woul d be  equal to  approximate ly  
$5 mi l l i on i n  capi tal costs and $1 . 2  mi l l i on i n  yearly operati ng costs . No cost estimates of 
al ternati ve treatment systems were done , because the proposed scheme was based so l e l y  on i ts 
ab i l i ty to produce an acceptab le  effl uent .  

A comprehen s i ve wastewater characteri zation  and  treatabi l i ty study , cu rrentl y in  progress , i s  
expected to veri fy the capabi l i ty of the wastewater treatment system to effecti vely treat the 
process wastewater system . Every effort has been made to dupl i cate the demonstration pl ant 
gas i fi ers , so that process wastewater (off-gas condensate ) i s  truly representati ve .  The treat
abi l  i ty study al so c l osely model s the demonstrati on pl ant system ; the one excepti on bei ng the 
l ack of b io l og ical acti v i ty in the treatabi l i ty study because of a quanti ty of wastewater that 
i s  i nsuffici ent to a l l ow microbia l  acc l imati zati on . Because of the l ack of b io l og i cal act i v i ty ,  
the p i l ot pl ant treatabi l i ty study wi l l  actual l y  serve to demonstrate the effecti veness o f  the 
demonstration pl ant des i gn wi thout the benefi t of b io l og i cal oxi dati on . Pre l imi nary data i ndi cate 
that organi c  removal s ,  accompl i shed so l el y  by carbon adsorpti on , are suffi c ient to meet previous ly  
predicted l evel s .  Th i s  i s  i n  l a rge meas ure due  to  the rel ativel y l ow organfc l eve l s  i n  the 
process wastewaters from the h i gh-temperature U-gas process . The enti re demonstrati on pl ant 
wastewater treatment system wi l l  be reeval uated prior to compl etion of the Eng i neeri ng Report 
that wi l l  be submi tted to support the NPDES permi t appl i cati on i n  mi d-1 981 . 

Response to EPA Comment No . 36 

The process wastewater m ix i ng bas i n  shown in Fi g .  2 . 3  is des i gned only to al l ow the compl ete di s
sol uti on of chemi cal coagu l ants in the wastewater stream . Thi s is a typi cal fl ash mi x i ng appl i 
cation wi th on l y  a few mi nutes detenti on time . 

Shock l oadi ngs are not expected because of the rel ati ve consi stency , both i n  fl ow and i n  compos i 
tion , of the process wastewater streams .  Thus , no equal i zation faci l i ti es are i ncl uded i n  the 
wastewater treatment system. In the unl i ke ly  event of s i gn i fi cant vari ations , however ,  provi 
s i ons  i n  the Sour Water Stri ppi ng System des i gn wi l l  al l ow equal i zation of up to 8 to 1 2  h 
of wastewater .  Th i s  detention  time wi l l  effectively equal i ze t he  vast majori ty of process 
wastewaters ( i . e . , 2 00 gpm of stri pped sour water and another 200 gpm of c l ari fi e r  overfl ow from 
gas coo l i ng and scrubb i ng ) .  

Response to EPA Comment  No. 37 

Recarbonation i s  accompl i shed wi th a vent gas stream from Tai l -Gas Treati ng . Th i s  stream conta i n s  
48 . l  mol % C02 and i s ,  therefore ,  a n  excel l ent and i nexpens i ve source of C02 . 

Recarbonati on converts the hydroxi des and carbonates whi ch are produced dur ing  l i me addi t ion , 
and during the resu l ting pH i n crease , to bi carbonates . S i ng l e-state recarbonati on i s  the 
preferred method in th i s ,  and other "primary , " appl i cati ons . Thi s type of recarbonati on al l ows 
reduction of pH l eve l s  from about 1 0- l l  to about 7 i n  a s i n g l e  step and ,  furthermore , resu l ts 
i n  no noti ceabl e cal c i um carbonate preci p i tati on . 

A dual -medi a  fi l ter fol l ows recarbonat ion . The purpose of th i s  fi l ter i s  to reduce suspended
sol i ds l oadi ngs and thereby ozone consumpt ion . 

Suffi c ient ammon i a  i s  present i n  the wastewater to serve as a nutri ent for bio l ogi cal acti v ity .  
The o n l y  other nutrient requ i red for bio l ogi cal acti vi ty i s  phosphorous . Thus , a smal l dose of 
phosphor ic  aci d is metered i nto the system to meet th i s  requi rement . I n  the event that ozonation  
makes further ammon ia  necessary ,  the adj ustment wi l l  be  made . 



Response to EPA ColllTient No . 38 

See Response to EPA-47 .  

Response to EPA ColllTient No . 39 
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The "oxygenati on" referred to i n  Sect .  2 . 2 . 1 . 2 i s  the addi ti on of oxygen (with  smal l q uanti ties  
of resi dual ozone)  to the wastewater stream j ust upstream of carbon adsorption . The source of 
thi s oxygen is  the off-gas from the ozone/wastewater contacting  chamber. Oxygen added at th i s  
po i n t  i s  expected to repl e n i s h  the oxygen/ozone depl eted through b io log ical act i v i ty occurr i ng 
i n  the post-ozonati on press ure fi l ters . Thi s added oxygen wi l l  prevent the occurrence of 
pos s i bl e anaerob i c  conditi ons in the carbon adsorbers and wi l l  thereby al l ow res i dual b i o l og i ca l  
acti v ity beyond that al ready occurr i ng in  the  postozonation pressure fi l ters . 

Response to EPA ColllTient No .  40 

Currentl y ,  the carbon adsorpti on col umns are des i gned accordi n g  to gu ide l i nes deve l oped by the 
Cl evel and Westerl y I ndustria l  Treatment Faci l i ty ;  th i s  faci l i ty devel oped the bas i c  des i gn used 
in the demonstration pl ant. Thi s is a conservat i ve des i gn provi d i ng l ow hydraul i c  l oadi ngs 
( 1 . 0  to 2 . 5 gpm/ft2 ) and fai rly  l ong contact times ( 1 5  to 30 mi n ) .  The carbon adsorpti on system 
wi l l ,  however, be reeval uated after the treatabi l i ty studi es currentl y in progress are compl eted . 
These studies wi l l  e i t her  veri fy the current des i gn or provide a defi n i ti ve bas i s  for a s ub
sequent des i gn . ( See Response to Comment  EPA-35 ) .  

Current pl ans cal l for the ons i te reacti vation of carbon i n  e i ther a tradi ti onal mul ti pl e-hearth 
furnace regeneration system or a more recently devel oped fl u i d  bed regeneration system { pro
vi ded by Westvaco Corp. ) .  The necess ity and des i rabi l i ty of ons i te regenerati on depends to a 
l arge extent on the actual carbon exhausti on rate experi enced i n  the demonstration pl ant.  Agai n ,  
the treatabi l i ty studi es wi l l  provi de data to ei ther s ubstanti ate or refute the past assumpti on . 
Shou l d  these studies s how a l ow exhausti on rate , based on adsorpti on i sotherms , offs i te regenera
t ion wi l l  be i n vesti gated.  Th i s  type of servi ce is  offered by various  acti vated-carbon vendors 
and cons i sts of a contract haul i ng-regenerati on-and resupply system . 

Response to EPA ColllTient No.  41 

N i trogen as shown i n  Fi g .  2 . 3 of the DE I S  was ori g i nal l y  speci fied because the demonstration 
pl ant des i gn did not i nc l ude a p l ant a i r  system. Thi s  has now been changed because of concerns 
for workmen ' s  safety . As a resu l t ,  pl ant ai r wi l l  now be used i n  the di ssol ved a i r  fl otation 
system . F i g ure 2 . 3 has been revi sed accord ing ly .  

Response to EPA ColllTient No. 42 

Neutral i zation water from the uti l i ty area shown i n  F i g .  2 . 3  refers to the h i �h TDS wastewater 
i n termi ttently generated from the regeneration (and subsequent neutral i zati on ) of the demi neral i 
zati on system ( i . e . , the boi l e r  feedwater preparati on system ) .  

Response to EPA ColllTient  No . 43 

The I FGDP wi l l  use a dry fly ash  handl i n g  system so as not to precl ude the pos s i b l e  colllTiercia l  
marketabi l i ty of fly ash .  The  dry handl i ng system ( s imi l ar to  many i n  use  at ut i l i ty power 
p l ants ) cons i sts of dust co l l ectors , conveyors , surge b i ns , and fl y ash bl ow pots which wi l l  
transport dry fl y ash to a l arge si l o  from where i t  can be trucked offs i te .  I f  no market for the 
fly ash devel ops , it wi l l  be mi xed wi th spray water ( recycled water from ash handl i ng ) , and co ul d 
be mi xed w ith  fl ue gas des ul furi zat ion s l udge , before be i ng trucked to the ons i te ash  pi l e  for 
d i s posal . ( See a l so response to comment ·Nd .  EPA-34 . )  The sl udge-fly ash mi x woul d have better 
l andfi l l  p roperties  than sl udge a l one . 

Response to EPA ColllTient No . 44 

Bottom ash s l urry i s  sent to two dewatering  bi ns in paral l e l . Ash from these b i ns  wi l l  be 
trucked to an ons i te l andfi l l  area for di sposal . Overfl ow from the b i ns  wi l l  be cl ari fied and 
then hel d in a recycl e  water surge tan k ,  from where it wi l l  be rPcycl ed to the bottom as h d i s
posal system . The enti re cycle req u i res  a sma l l  amount of makeup water so that there i s  no  
water di scharged ( i . e . , no  bl owdown ) .  ( See al so response to co111Tient No .  EPA-34 . ) 
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Response to EPA Comment No . 45 

Tabl e 2 . 4  ( now Tab l e  2 . 5 )  has been mod i fi ed .  Shoul d NSPS requi re the I FGDP to mai nta i n  a total 
resi dual ch l orine concentrati on of not more than 0 . 1 4  ppm , th i s  l i m it  can be met with exi sti ng 
technol ogy .  Total res i dual chl ori ne analyze rs are avai l abl e wh i ch ,  through a l ogari thmic  
respondi ng scal e ,  a re capabl e of very l ow read i ng s .  For exampl e ,  Orion Research markets a total 
res i dual chl orine analyzer wi th a detecti on l i mi t of l ess than 1 ppb , on wh i c h  0 . 1 4  ppm repre
sents a readi ng of l ess  than 50% of sca l e .  Thi s analyzer can be tied  i nto the chl o ri ne feeding  
system to  automati cal l y  control res i dual s to the  requi red l i mi t .  Addi ti onal reducti ons , al though 
not quanti fied ,  can be expected to occur in the chromate destruct system . 

Response to EPA Comment No . 46 

The proposed chromate-zi nc corros ion  i nh i b i t ing  system has a l ong and successful h i story in the 
water treatment i n dustry .  Al though chromi um and z i nc bl owdown streams are potenti al l y  hazardous , 
effecti ve treatment of these bl owdowns w ith an e lectrochemi cal destruct system i s  a proven 
re l i abl e technol ogy .  These processes guarantee hexaval ent chromi um and z i nc remova l s  to 
0 . 05 mg/ l i ter ,  and add i ti onal l y ,  l eachates from chromate destruct system s l udges average about 
0 . 05 mg/ l i te r  and are therefore nonhazardous .  

Nonchromate i nh i b i to r  systems , wh i l e  general l y  avai l abl e ,  have not proven to  be  sati sfactory . 
One of the most wi del y  used treatments has been the phosphate/phosphonate type . A major  prob lem 
w ith a l l  phosphate based treatments has been uncontro l l ed preci p i tation of cal c i um orthophosphate 
sal ts . Th i s  sal t ( tri cal c i um phosphate ) i s  very i nso l ubl e and preci p i tates more rap i d l y  as the 
temperature and pH are i ncreased . Thi s means that deposi tion  i s  most  severe on heat transfer 
surfaces and at acti ve corro s i on s i te s .  The resu l t  i s  both i ncreased foul i ng and i ncreased 
corros i on .  

Al though a new deposi t control agent has been reported whi ch  al l ows the use o f  h i g h  orthophosphate 
l evel s wi thout foul i ng on heat transfer  surfaces ( Betz-Di anod i c  I I ) ,  th i s  cool i n g  water treatment 
system was nei ther w ide ly  avai l abl e nor suffi c i ently proven at the time the proposed chromate-z inc  
system was sel ected . 

Shou l d fi nal regul ations proh i b i t  the use of chromate-zi nc , the Betz system (and others s i mi l ar 
to i t ) wou l d  be empl oyed.  

Response to EPA Comment No . 47 

The " b i ox fi l ters" are postozonati on pressure fi l ters . There are no i n he rently spec i al features 
des i gned i n to these fi l ters . Thei r function , however ,  i s  not only to remove suspended matter 
from the wastewater stream , but al so to provi de a l arge surface area on whi ch b i o l og i cal  assimi l a
tion of organ i c  materi al  may take pl ace . Oxygen necessary for thi s  acti vi ty i s  supp l ied  i n  the 
form of ozone previ ous l y  mi xed with  the wastewater i n  J contracti ng chamber .  The ozone add i t i on 
i tsel f can provi de some di rect oxi dat ion of organ i c  materi al ; the res i dual oxygen i s  then used to 
al l ow further organ i c  removal i n  the "bi ox fi l ter . " 

The symbioti c re l at ionsh ip  between ozone add i ti on and fi l trati on and carbon adsorpti on i s  we l l  
documented i n  stud i e s  performed at the Cl evel and Westerly I ndustri al  Treatment Faci l i ty .  It  i s  
thi s type o f  rel ationsh i p  wh i ch the " b i ox fi l ter"  i s  des i g ned to foster .  Al though n o  actual 
ki net ic  constants have been devel oped for th i s  system , or  for thi s appl i cati on , i t  i s  expected 
that orga n i c  removal s we l l  beyond those obta i nabl e from a phys i cal -chemi cal system ( chemi cal 
c l ari fi cati on ,  fi l tration , and carbon adsorpti on ) wi l l  resul t .  

( See al so Comment EPA-38 . ) 

Response to EPA Comment No. 48 

( See response to EPA Comment-2 3 . ) Runoff and l eachate from the gas i fi e r  ash p i l e  are col l ected 
in a s ump for pump i ng to wastewater treatment .  Suffi c i ent pl ot area exi sts for the  equal i zati on 
of thi s fl ow pr ior  to pump ing , so that an average flow of on ly  20 gpm i s  expected . I t  i s  there
fore q u i te pos s i b l e  to treat the ash p i l e  runoff al ong wi th the process wastewater streams , 
shoul d th i s  become necessary .  Th i s  addi ti onal fl ow can be eas i l y  i ncorporated i nto the process 
wastewater system des i gn . I n  thi s manner ,  ash p i l e  runoff coul d recei ve fu l l  phys i ca l -chemi cal 
treatment pr ior  to di scharge . 

Ash p i l e  runoff wi l l  be covered by the NPDES permi t .  Runoff wi l l  be treated prior  to di scharge 
i f  necessary as outl i ned in response to col!ITient EPA-23 .  
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The l andfi l l  wi l l  be des i gned to meet current RCRA requ i rements . 

Response to EPA Comment No . 49 

I t  i s  recogn i zed that conti nued wastewater treatment of runoff from the process areas and the 
sol i d  waste d i sposal a rea may be requi red as a resul t of faci l i ty decorrvn i s s i on i ng ( DE I S  Sect . 
2 . 3 . 1 . 2 ) .  The Maxson Wastewater Treatment Faci l i ty has been contacted and i t  has been detenni ned 
that th i s  treatment faci l i ty cou l d  accept th i s  from the MLGW pl ant . 

Response to EPA Comment No. 50 

Cool ing  ponds or spray cana l s coul d be used at a l a rger s i te .  The use of these al ternati ve 
coo l i ng systems cou l d  reduce the thermal and chl orine impacts to a natural recei vi ng water body 
as a resu l t  of g reater surface heat transfer and res i dence time . However ,  these systems wou l d  
not reduce the di scharge TDS concentrati ons ,  s i nce they wou l d  requi re a bl owdown s i mi l a r  to 
that requi red for cool i ng towers . 

Response to EPA Comment No. 51 

The descri pti on of the proposed wastewater treatment system and the compari son of wastewater 
treatment al ternati ves was prepared by John S .  Gordon . Hi s credent ia l s are g i ven i n  the L i st of 
Preparers under Process  Descr ipt ion .  

Sol i d  Wastes wi l l  be stored in  segregated l andfi l l s  prior to  sal e to  precl ude contami nati on . 
No p l an currentl y exi sts to market mi xed sol i d  waste s .  

Response to NRDC Corrvnent No. 1 

The DOE i s  meeting  the requi rements for programmati c  envi ronmental i n formati on for the syntheti c 
fue l s demonstrati on proj ects through several re l ated acti ons .  

The broadest,  most comprehens i ve treatment of the prog rammati c aspects of syntheti c fue l s 
devel opment i s  contai ned i n  the FEIS  for the Al ternati ve Fue l s Demonstrat ion Program ( September 
1 977 ) . 

The Al ternati ve Fuel s Demonstrat ion Program E I S  presents a generi c assessment of the potenti al  
envi ronmental impacts associ ated wi th the commerc i a l i zati on of synthet i c  fue l s  processes . The 
processes i nc l uded h i g h- and l ow-Btu coal gas i fi cati on ,  coal l i quefacti on ( d i rect and i nd i rect ) ,  
oi l shal e ,  and sol i d  waste convers i on .  Envi ronmental impacts were assessed for vari ous producti on 
l evel s from vari ous combinations of these processes . 

It addressed al ternati ves to the program that i nc l uded 

• d i rect ut i l i zati on of coal , 
• i ncreased energy conservati on , 
• n uc l ear  energy , 
• geothermal energy , 
• sol ar energy , 
• wi nd energy , 
• hydroel ectr i c  energy , 
• t i dal  energy, 
• tar sands , 
• i ncreased domesti c o i l  and gas producti on , 
• hydrogen economy , and 
• ene rgy from sol i d  wastes . 

These al ternati ves were assessed from the standpoi nts of technol ogy status , potenti a l  energy con
tri buti ons , and envi ronmental impact s .  In addi t ion , an envi ronmental trade-off anal ys i s  was 
conducted to assess those al ternati ves that were j udged to be reasonabl e and to assess how those 
al ternati ves cou l d meet the goal s of the prog ram . The al ternati ves assessed i n  th i s  regard were 
( 1 ) conservat ion , ( 2 )  i ncrease oi l and natural gas imports ( the no-acti on al ternati ve ) ,  
( 3 )  i ncrease domesti c o i l  and natural gas producti on , and ( 4 )  d i rect coa l uti l i zati on . 

The i n fonnati on contai ned i n  the Al ternati ve Fue l s E I S  provi des a bas i s  upon wh i c h  dec i s i ons 
can be made regarding  syntheti c fuel versus other energy opti ons , various mi xes of syntheti c  
fuel s ,  and total producti on goa l s  for a mature syntheti c  fue l s  i ndustry .  I n  conj unction wi th 
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th i s ,  i nformation i n  the Memph i s E I S  compl etes the programmati c treatment of al l l evel s of 
analys i s  appropri ate for coal gas i fi cati on . The Memphi s EIS pl aces the DOE medi um-Btu gas i f i ca
t ion program i n  perspecti ve regardi ng i nformati on needs , program j usti fi cati on , and DOE ' s  strategy 
for energy pol i cy responses .  Th i s  i s  done i n  a ti ered fashion  beg i nn i ng w ith the evo l u t i on of 
national energy pol i cy and the obl i gations of DOE under vari ous Presi denti al  pronouncements and 
congress i onal energy acts . 

a .  The programmati c  materi a l s  at the beg i nn i ng of the E I S  serve three functi ons : to prov ide an 
assessment of the envi ronmental consequences of commerc ia l i zati on of the U-gas process as a 
res u l t  of the DOE Low-/Medi um-Btu Demonstration P l ant Program , to focus on how the Memphi s p l ant 
i n  part i cu l ar and the medi um-Btu coal gasi fi cati on program i n  general fi t i nto the prog ram goal s 
and  objecti ves , and to focus on envi ronmental impacts as d i s cussed i n  The Al ternati ve Fuel s 
E I S .  A commerc ia l i zation scenario  for medi um-Btu gas based upon reasonabl e estimates of demand 
i s  provi ded i n  Sect .  1 . 4 . 3 .  Th i s  scenari o pl aces a seri es of pl ants throughout the country 
based upon reg i onal  demand and the avai l abi l i ty of coal and water. Sect ion 1 . 4 . 6  prov ides an 
envi ronmental  ana l ys i s  of the impacts associ ated with  commerci al i zati on , whi l e  Sect .  1 . 4 . 7  
exami nes a l ternati ves  to and w ith in  the program . A s  noted i n  Sect . 1 . 4 . 7 . 1 , the envi ronmental 
consequences of these al ternat i ves have been examined in the envi ronmental devel opment pl ans for 
underground coal gasi fi cation and for unconvent ional gas recovery . These materi a l s al ong wi th 
the prog rammati c  materi a l s  i ncorporated i nto the DEI S  and the more comprehensi ve treatment i n  
the Al ternati ve Fuel s E I S  provi de an effecti ve mechan i sm for revi ewi ng the program i n  rel ati on 
to other el ements of DOE ' s  Prog ram for Technol ogy Devel opment ( Sect .  1 . 2 . 2 ) .  These materi al s ,  
when used with the annua l l y  produced Foss i l Energy Program Summary Document ,  referenced at the 
end of Sect . 1 ,  prov ide a framework for maki ng  deci s i ons concern i ng a pa rti cul ar project wi thi n 
the program . Dec i s i on points are al so provi ded wi th in  i ndi vi dual projects . Such dec i s i on poi nts 
concern i ng conti nued support of the MLGW project are di scussed in Sect .  l . l . 3  of the DEI S .  

b .  The mer its and envi ronmental impacts o f  the syntheti c fuel s prog ram a s  a whol e were presented 
i n  the Al ternati ve Fue l s E I S ,  a l ong with a paral l el ana lys i s  of reasonabl e al ternati ves . An 
analys i s  of the costs of the syntheti c fuel s prog ram in compa ri son wi th the benefi ts was not 
j udged to be appropri ate because of the overr i d i ng qual i tati ve consi derati ons .  

Reasonab l e  al ternati ves to  the Low-/Medi um-Btu Demonstrati on Pl ant Program are d i s cussed in  
Sect . 1 . 4 . 7 of  the D E I S .  

c .  Energy technol ogy resea rch , deve l opment ,  and demonstrati on projects supported by the DOE are 
subject to cr it i ca l  rev iew on conti nu ing  bases . I n  addi t ion , a series of check poi nts i s  bui l t  
i nto the devel opment schedu le  to provi de pos i t i ve control of the deci s i on-mak i ng process . These 
check poi nts i nc l ude des i g n  and operator rev iew ,  operat ional and moni tori ng pl ans , and proj ect 
termi nati on deci s i ons . Use of check points duri ng  project des i gn , devel opment , and operation  
a 1 1  ows for project termi nation at any point where further. commi tment of funds or resources woul d 
not be warranted i n  tenns of anti c i pated benefi ts .  Thi s approach further al l ows for al l ocat i ng 
funds to a vari ety of promi s i n g  but l arge ly  untried technol og i es ,  thereby l i miti ng the poss i b i l i ty 
that devel opment of one technol ogy wou l d  prec l ude devel opment of other al ternati ve technol og i es . 

Data deri ved from demonstration proj ects provi de a bas i s  for government and i ndustry deci s i on 
makers on whethe r or not a parti cu lar  technol ogy i s  feas i bl e  i n  economic  and envi ronmental 
tenns . Dec i s i on poi nts concern i ng the MLGW project are noted in Sect .  1 . l . 3 ,  Project Review 
Procedures .  

d .  Nati onal energy pol i cy as embodi ed i n  the Energy Securi ty Act o f  l gso and other l eg i s l at ion 
d i s cussed i n  Sect . l . 2  of the FE IS  cal l s  for reduc i ng o i l  imports through a combi nati on of pro
g rams des i gned to foster energy conservati on , i ncrease ut i l i zati on of domest i c  resources , and 
prov ide for ea rly imp l ementati on of al ternati ve energy techno l og i e s .  Impl ementati on of thi s 
pol i cy through DOE ' s program for technol ogy devel opment cal l s  for appl i cat ion of funds and 
resources to deve l op the broadest practi cal  range of promi s i ng technol og i es .  Gi ven the l i mits 
of ava i l abl e funds , dec i s i ons  conce rn i ng wh i ch technol og i es to support , when to support them , 
and to what degree , must be based upon the fol l owing  cri teri a :  potenti al  for energy product ion  
o r  reduction in  consumption , the  current status of the techno l ogy , the  resources req ui red for 
furthe r devel opment ,  and the economic  and envi ronmental r i s ks  associ ated w ith commerci a l  
appl i cation . 

The cri teri a for government i n vol vement i n  syntheti c fuel research , deve l opment , and demonstra
ti on programs with the pr i vate sector are l i sted in Sect . 1 . 2 .  l .  I n  cost-shar ing  projects such 
as the MLGW project , the government assumes a portion of the ri sks , but not the enti re ri s k .  The 
benefi ts of s uch demonstration prog rams are that they acce l e rate deve l opment of al ternati ve tech
no l og i es whi l e  at the same time provi di ng  necessary i n formation concerni ng control s necessary to 
reduce envi ronmental probl ems associ ated with each technol ogy . Env i ronmental data from previ ous 
and  ongo ing  demonstration prog rams are currently be i ng used by EPA to prepare pol l ut ion control 
gu i dance documents for each of the syntheti c  fuel techno log ies now under deve l opment .  
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As noted i n  Sect.  1 .  1 .  1 ,  the MLGW project was chosen for fund i ng on the bas i s  of compet i t i ve 
proposa l s  sumbi tted i n  response to RFP-E  ( 49- 1 8 ) -2043 ent it l ed " Fuel Gas P rogram . " The object i ves 
of the program are noted in Sect.  1 .  1 .  1 ,  and these i nc l ude demonstrating the techn i cal , envi ron
mental , and economic  feas i bi l i ty of medi um-Btu gasi fication and securi ng a demonstration p l ant to 
advance the current state of the art in medi um-Btu coal gas i fi cati on techno l ogy . The primary 
purpose of the Memph i s p l ant i s  to test the feas i b i l i ty of medi um-Btu gas i fi cati on and to 
advance the state of the art i n  keepi ng wi th these obj ect i ve s .  Quest i ons concern i ng the most 
appropri ate use of area coal or the amount of di spl acement of o i l , gas , or coal ( d i rect use ) a re 
more appropri ate for a commerc ia l  fac i l i ty us i ng a proven techno l ogy . Estimates of the potenti a l  
national market by 1 992 for medi um-Btu g a s  are g i ven i n  Sect . 1 . 3 .  1 .  

Ex i st i ng gasi fi cati on techno log i es are l i mi ted i n  the i r  rel i abi l i ty ,  range of acceptabl e coal s ,  
and effi c i ency .  Furthermore , exi sti ng gas if icati on pl ants i n  thi s country and i n  other countries 
have not uti l i zed a h igh  degree of pol l ut ion contro l . DOE fund i ng in  i ts gasi fi cati on demonstra
t i on p rograms i s  i n tended to deve l op gas i fier  techno l og ies that are capabl e of accepti ng a w i de 
vari ety of coal and to deve l op envi ronmental control s that wou l d  al l ow gasi fi cati on pl ants 
to meet Federa l and State standards.  These and other techn i cal  advancements are d i scussed in 
Sect. 1 . 3 . 3 . 1 .  

The 96th Congress provi ded major  fundi ng for the DOE ' s  Al ternat ive Fue l s  P roduct i on P rog ram and 
the Synthetic  Fuel s Co rporation , both of wh i ch are maj or  e lements of the Nati onal Synfuel s 
P roducti on P rogram. Under the Al ternati ve Fuel s Producti on P rogram , DOE i s  empowered to share 
the ri sks of synthetic  fuel project devel opment wi th the pri vate sector through cost-sharing 
agreements , l oan guarantee s ,  p r i ce guarantees , purchase agreements to produce synfuel s ,  and 
other mechan i sms . These same powers extend to the Synthetic  Fue l s Corporati on . Nei ther the 
Al ternat i ve Fuel P roduct ion Prog ram nor the Syntheti c Fuel s Corporation exi sted before l ast 
year .  Al l Federal support for the Memphi s project has been prov i ded from the DOE ' s  ( and , 
previous ly , ERDA ' s )  Foss i l  Energy p rogram , wh i ch i s  a separate program from the two enacted by 
the 96th Congress .  

The commerc ia l i zation scenari o i n  Sect.  1 was deri ved to establ i s h ,  among other th ings , that 
there are many areas of the country that cou l d  s upport medi um-Btu coal gasi fication faci l i t ies 
based upon the ava i l ab i l ity of coal , water,  l abor resources and transportation networks 
i ncl uding  coal movi ng and p i pel i nes .  The scenar io  al so establ i shed that these areas exi sted 
where demand for medi um-Btu gas was l i ke ly  to be h i g h  in the next 1 0  years . I nd iv i dual p l ant
s i t i ng dec i s i ons  wi l l  be a functi on of percei ved market demand and area-speci fi c  envi ronmental 
constra i nts . These dec i s i ons wi l l  be made by the pri vate sector with government i nvol vement 
l i mi ted to exi sting permi tti ng and reg ul atory functi ons . 

e .  The subject of cumul at i ve impacts from broad synthet i c  fuel devel opment i s  addressed i n  the 
prog rammat i c  E I S  for the Al ternati ve Fue l s Demon stration P rogram . Thi s same document al so d i s 
cusses potenti al  mi t igati ng measures .  

T he  approach taken to  addressing  cumul ati ve envi ronmental impacts from commerc ia l i zation of 
medi um-Btu gasi fi cation i s  the same as that used i n  the Al ternat i ve Fuel s prog ram . 

A State-l evel analys i s  was chosen because i t  was fel t that thi s was the smal l est area that cou l d  
be d i scussed wi thout gett ing  i nto s i te-spec i fi c  questions that wou l d  be i nappropri ate i n  a 
programmati c  treatment.  Speci fi c areas were di scussed from a non impact standpo int  for the 
purpose of establ i sh i ng that v i ab le  areas exi sted . Current envi ronmental statutes and reg u l a 
t ions impose s i t i ng constrai nts by requi ri ng adeq uate a i r  and water resources , among other 
th i ngs , thereby miti gati ng agai nst unreasonabl e impacts in any one reg i on . 

Response to NRDC Comment No. 2 

The DOE bel i eves that envi ronmental concerns are adequately  addressed i n  the FE I S .  

Al l major components have been i denti fied and are anal yzed . Fug i t i ve emi ss ions are addressed 
us i n g  avai l abl e i n formation and worst-case as sumptions . The MLGW des i gn ph i l osophy is to mi n imi ze 
fugi t ive emi ss ions by conservati ve des ign  suppl emented by thoroug h process  mon i toring and 
m it i gati on procedures .  

T h e  FEIS has been i ssued based o n  best ava i l abl e i n formati on i n  compl i ance wi th the requi rements 
of NEPA pr ior  to p roceedi n g  wi th des ign  efforts and begi n n i ng construction of the MLGW faci l i ty .  
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Response to NRDC Comment No . 3 

Stab i l i zati on of the dredge fi l l  wi l l  be achi eved by vi brofl otati on or a comparabl e commerc ia l l y  
proven procedure . A testing  prog ram wi l l  be executed dur i ng and after the den s i fi cation process 
to ensure that fi l l  materi al s have suffic i ent strength to bear the ant i c i pated l oads . The 
nature of the fi l l i ng and compaction process is such that there shou l d  be no d i fferential  
settl ement .  

The fact that Memphi s l i es i n  a h i g h  sei smi c-ri sk area i s  acknowl edged . Pr ior  to i n i t iation 
of constructi on , vegetation  and s i l ty surfi c i a l  soi l s  wi l l  be removed from the s i te .  The fi l l i ng 
ope ration wi l l  be conducted under the superv i s i on of geotechn i cal  engi neers , and the fi l l  beneath 
process areas wi l l  be compacted to a depth of 1 5  m ( 50 ft ) .  Exi sting  soi l s  be l ow the 1 5  m depth 
are expected to be compacted by the l oad of the overl y ing  fi l l .  Penetrati on res i stance test ing  
to  be  carri ed out  i n  conjuncti on with  the fi l l  consol i dati on wi l l  ensure dens i fi cation of the 
sand suffi cient  to prevent l i quefacti on of the foundati on .  

A safety factor of 3 aga i nst foundati on- beari ng-capac i ty fai l u re is  used in  comput ing  al l owabl e 
foundation l oads on footi ngs .  An addi ti onal l oadi ng of 1 /3 the des i gn l oad i s  used i n  cal cul a
ti ons  i nvol v ing sei smi c or wi nd l oadi n g .  The u l t imate beari ng capac i ty of the soi l s  is esti 
mated to be 2 . 25- ( i mproperl y g i ven as 1 . 33 i n  the DE I S )  ti mes the maximum appl'i ed l oad  under 
these c ri teri a .  Thus ,  under normal susta i ned operating condi ti ons , the foundations wi l l  stress 
the so i l  at no more than one-th i rd of i ts strength .  Under earthquake or 1 00-year w ind  cond it i ons , 
the soi l wi l l  be stressed at most to only four-ni nths of i ts strength . 

Fi nal des i gn of the coal and ash storage l i ner systems i s  not compl ete . So i l  testi ng and 
poss i b ly some so i l -stabi l i z i ng treatment wi l l  be performed prior to i nstal l at ion of the l i ners . 
During  the demonstrati on phase operati on , wastes wi l l  be stored i n  l andfi l l s  des i gned to comply  
wi th p roposed hazardou s waste di sposal g u i de l i nes . Mon i toring  of the wastes generated by the 
process during the demonstrati on phase wi l l  establ i sh the degree of hazard they represent.  

I t  is  phys i ca l l y  imposs i bl e  to l ocate any faci l i ty in  Shel by County and not overl i e  the 500-ft 
or 1 400- ft sand aqu i fer .  The aqu i fer i s  extens i ve beneath th i s  portion of the Mi s s i ss i pp i  
Embayment .  

Response to NRDC Comment No . 4 

The i ssue of damage to the p l ant by fl oodi ng has been di scussed i n  response to Comment EPA-32 . 
The wastewater treatment area wi l l  be di ked to el evati on 71 . 6  m ( 235 ft ) , 3 . 3  m ( l l  ft ) above 
the esti mated 1 00-year fl ood el evati on and about 1 m ( 3  ft ) above the project des i gn fl ood . 
I nspecti on of the U . S . G . S . topograph i c  map of the area i nd i cates l evee crest el evations above 
71 . 6  m ( 2 35 ft ) on the east and west ri ver banks adj acent to the s i te .  A fl ood o f  a magni tude 
g reater than the Co rps of Engi neers proj ect des i gn fl ood woul d be requi red to d i rectly affect 
the process and water treatment areas .  Stabi l i ty of l i ners beneath the coal and  waste storage 
areas was a l so d i scussed in the response to EPA-32 . 

As i s  expl a i ned i n  Appendi x C of the FEI S ,  
Cai ro , I l l i noi s ,  and Hel ena , Arkansas , was 
during  the 1 973 fl ood event c i ted by NRDC. 
model test. 

Response to NRDC Comment No . 5 

the phys i cal  model of the Mi s s i s s i pp i  Ri ver between 
ca l i brated to reproduce fl oodwater e l evati ons observed 

The proposed fi l l  was not i n undated during  the 

Appendi x C conta i n s  extensi ve analytica l  resul ts on bottom sediment from the M i s s i s s i pp i  Ri ver 
and Lake McKel l ar .  Rev iew of the tabl es in Append ix  C . 3 . 1 l eads to the concl usion  that of the 
avai l abl e sources of fi l l  materia l  (Mi ss i ss i ppi  R iver and Lake McKe l l ar ) , the Mi s s i s s i ppi Ri ver ' s  
sediment conta ins  l ower concentrations of potenti a l l y  toxi c substances than does Lake McKel l ar ' s  
sediment.  Maximum recorded val ues for most substances are h i gher i n  Lake Mc Kel l ar ' s  sediment 
than in the r i ve r ' s sed iment. The potenti al  is l ow for trace meta l s  or organ i c  s ubstances to 
affect the aqui fer in the 500-ft sand by l eaching  of the fi l l  materi al . Exi sti ng data i nd i cates 
that no hydraul i c  connecti on exi sts beneath the s i te ;  however ,  the uncertai nties  of the i ntegri ty 
of the Jac kson c l ay throughout the area beneath the al l uvi al  pl a i n  make i t  imposs ibl e to total l y  
di scount communicati on between the al l uvi al  aqui fer and the 500-ft san d .  I f  commun i cati on does 
exi st , d i l ution and di spers i on of i n fi l trati ng wate r wi th i n  the al l uvi um woul d reduce concentra
tions  of di ssol ved substances contri buted by the i nfi l trat ion .  

• 
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Response to NRDC Comment No .  6 

See response to NRDC comment No . 3 .  

Response to NRDC Comment No . 7 

The procedures c i ted i n  thi s comment were descri bed i n  Sect. 1 . 4 . 8 . 5  of the DE IS  and are expanded 
i n  Sect.  1 . 4 . 8 . 3  of the FEI S .  Th i s  procedure wi l l  be fol l owed i n  a heal th ri sk assessment to 
be compl eted pr ior  to the start of pl ant operation s . * S i nce the DE IS  was i ss ued , new data from 
p i l ot pl ant studies  has become ava i l abl e .  Based o n  thi s data , a prel imi nary r i s k  assessment 
has been performed and i s  now provi ded i n  Sect.  4 . 4  of the FEIS .  The L i st o f  Preparers ( Sect . 5 )  
now i ncl udes the name and qual i fi cations o f  the hea l th sc ienti st who contri buted to the prepara
ti on of the DE IS  and the F E I S .  

A prel imi nary heal th r i s k  assessment h a s  been performed based o n  p i l ot pl ant data . T h e  res ul ts 
of th i s  ana l ys i s  are g i ven i n  Sect. 4 . 4  of the FE IS . 

Response to NRDC Comment No . 8 

The i mpl i cati on that the presence of a chemi cal spec i es i n  a process stream i ndi cates , per se , 
toxi c i ty of that stream i s  unfounded . Th i s  i mp l i cation stems from us i ng h i g h  (or  just  subtoxi c )  
l evel s to i nfe r that the same type o f  heal th defects are present a t  l ow l eve l s  o f  exposure . 
Ta k i ng arsen i c  as an examp l e ,  i t  must have a nontox i c  thresho l d  because i t  i s  essent ia l  to 
hemopo i es i s  and as a cata l yst i n  phosphoryl ation ( G .  B .  Gori , 1 980 , "The Reg ul ation of Carci no
gen i c  Hazards , "  Science 208 ) . The same i s  true for n i ckel , c hromi um ,  sel e n i um ,  and numerous 
other agents . Th u s ,  there is  probably a spectrum of b i o l og i cal  effects . At very l ow l eve l s  
the effects often appear to be those wh i c h  s upport essenti al  b i ol og i cal  processes . At h i gher 
l evel s undes i rabl e ,  stochast i c ,  chron i c  effects may be i ntroduced . Sometimes b iosystems are 
extremel y  sens i t i ve to a part i cu l ar  compound .  For examp l e ,  sel en i um is  a necessary el ement 
and se l en i um defi c i encies are common , yet the tox i c  l evel of sel en i um i s  on l y  a factor of 3 from 
the essenti al  l evel . Obvious l y ,  threshol d and dose rate effects are to be expected , t  because the 
epi demi ol og i cal  stud ies  of c i garette smokers shows that r i s k  decreases to the nonsmo k i ng rate 
fo r former c i garette smokers . Al so , the res i stance of certa i n  spec i es to known carci nogens ,  even 
at maxi mum tol erated doses , coul d be cons i dered evi dence that no-effect thres hol ds are a most 
common phenomenon . Such evi dence i s  wi despread and shou l d  not be treated as exception . Spec i fi c  
examp l es i nc l ude animal  experiments that i nvol ved smok i n g , benzene ( a  human l eukemogen ) g i ven to 
m i ce , arsen ic  (a human carci nogen ) g i ven to mi ce , and croton o i l (or  TPA ) appl ied , i n  the manner 
of a promoter ,  to rat or  hamster ski n . * None of these animal  tests revea l ed any carc i nogeni c  
potential  of the test agent .  

Concerns that any type of PNA expos ure l eads i nevi tably to  cancer shoul d be  tempered by under
standi ng of the mechan i st i c  approach used in the experiments . Experi ments i n  wh i c h  s i n g l e  doses 
of benzo[a]pyrene are carci nogen i c  can be c i ted , but such experiments use susta i ned promotion  
from l i ne oi l .  Promoters are not regu l ated current l y ,  but i t  i s  wi de ly  known that the dose and 
dose rate of the promoting agent control s the cancer i nc i dence in an i n i ti ated ( at subcarci no
gen i c  l evel s )  popul ati on . Thus , threshol d and tol erance doses are we l l  establ i s hed concepts 
for promoters and may be i nvol ved to i l l ustrate the ben i gn nature of l ow-l evel exposures . 
Several compounds such as cheysene , benz[a]anthracene , s-naphthyl ami n ,e phenanthrene , and 
d imethyl n i trosamine have been consi dered , and der i ved permi s s i b l e  concentrati ons  in a i r are 
recommended .  

The  F E I S  has  focused on those i ssues of g reatest s i g n i fi cance at the  present time ( i . e . , 
exposure to CO and H2S )  and has i ndi cated how the rema i n i ng i ssues wi l l  be hand led  as the des i gn 
evol ves . The pre l imi nary ana l ys i s  g i ven i n  the FE IS  i nd i cates that exposures to tox i c  materi a l s 
can be control l ed to l ow l eve l s  by control l i ng CO and H2S to l eve l s be l ow the i r  Threshol d L im it  
Val ues (TLVs ) .  Based on  currently ava i l abl e i nformati on , t he  mate ri a l s l i sted i n  the colllTient  
wi l l  probably be  bel ow the i r  TLVs by orders of magni tude ( see FEIS , Sect.  4 . 4 ) . 

* 
Th i s  commi tment i s  conti ngent upon future DOE i nvol vement i n  the project . 

tT .  D .  Jones et al . ,  " Empi ri ca l  Observations i n  Support of ' Carci nogen i c  Promotion ' as a 
Too l for Scree n i ng and Regul ati on of Tox i c  Agents , "  i n  Proc. of the Fifth International. Symposiwn 
on Po lynuclear Aromatic Hydrocarbons, Oct .  28-30, 1980, Battel l e  Memori al  I nsti tute , Col umbus , 
O h i o  ( i n  press ) . 

*J . C .  Ba rrett and E .  E .  Si sski n ,  " Studies on Why 1 2-0-tetradecanoyl -phorbol - 1 3 acetate 
( TPA) Does Not P romote Epi dermal Carci nogenes i s  of Hamsters , "  i n  Carainogenesis : Fundamental. 
Mechanisms and Environ. Effects, B .  Pul l man , P . O . P .  Ts ' o ,  and H .  Gel boi n ,  eds . , 1 980 . 
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Response to NRDC Comment No . 9 

The FE I S  p rovi des  an expanded di scus s i on of fug i t i ve emi ss ions . Pages 1 -21  and 2- 1 1 of the 
DE IS  provi ded pl ant des i g n  descri pti ons .  Ai r qual i ty concerns i nc l udi ng fugi ti ve emi ss ions  are 
addressed i n  Sect .  4 . 1 . l . 2  of the FE IS .  The number of potenti a l  emi s s i on poi nts i s  not a 
s i gn i f i cant factor .  Potential  emi s s i on po i nts i nc l ude val ves , fl anges , and seal s .  Unl i ke other 
syntheti c fuel technol og ies , which operate at 500-2000 ps i , the l ow pres sure (90 psi a ) i n  thi s 
des i gn wi l l  mi n imi ze l eak  ri sks and re l ease rates . Furthermore , the i n-p l ant mon i tori ng 
program and the routi ne mai ntenance and i nspection  prog rams , descri bed in Sect . 4 . 5 . l , a re 
des i gned to detect and e l i m i nate fug i t i ve emi s s i ons .  Fug i ti ve emi s s i ons wi l l  not be col l ected 
and conveyed to the fl are because such a procedure woul d create fi re and exp l osi on ri sks . 

Upset condi t ions are not rel ated to fug i t i ve emi ss ion s .  Upset condi t i ons are di scussed i n  
Sect .  2 . 2 . l . l l .  

Response to NRDC Comment No . 1 0  

The statement on page 1 - 1 5  of the D E I S  has been corrected .  The statement on  page 1 - 1 8  of the 
DE I S  i s  correct . Al l hydrocarbons more compl ex than methane are unstabl e at the temperatures 
in question and ,  as a resul t ,  are converted to synthesi s gas . 

The study c i ted was for a coa l pyro lysi s process  des i gned to produce a l i q u i d  fuel . Exposures 
to organ ic  base l i qui ds , such as occurred at the West V i rg i n i a  faci l i ty ,  a re not of concern 
at the MLGW faci l i ty .  Shoul d these spec ies  occu r ,  thei r re l ati ve concentrati ons woul d be such 
that from a hea l th perspecti ve , thei r exi stence woul d pose a r i s k  at l east three orders of 
magn i tude l ess than exposure to CO and two orders of magn i tude l ess  than exposure to H2S 
( Sect. 4 . 4 ) . 

Respi rators wi l l  not be used routi ne ly ;  thei r use wi l l  be l imi ted to eme rgency s i tuati ons .  
See Sect . 4 . 6 . 9 .  

F inal  contingency p l ans for occupati onal hea l th and safety are bei ng deve l oped . 

See respon ses to NRDC colll11ents 7 ,  8 ,  and 9 ( or see Sects . 4 . 4 ,  4 . 5 . 8 ,  and 4 . 6 . 9 ) . 

Response to NRDC Conunent No . 1 1  

The des ign  of the Memphi s pl ant does i nc l ude a contro l l ed combustor des i gned for constant tempera
ture and resi dence time for routi ne conversi on of gaseous compounds produced by the process i nto 
acceptabl e emi ss ions  ( see Append ix  B . 0 . 4 ) . Th i s  combustor was referred to as an i nc i nerator 
i n  the D E I S .  In  add i t i on ,  the Memphi s p l ant , l i ke the Sol vent Refi ned Coal - I I  pl ant , has a fl are 
that i s  re l i ed upon on l y  as a back-up .  A fl are i s  common l y  used to start up or shut down a 
pl ant and i n  emergenc ies .  The combustion effi c i ency of the fl are for hydrocarbons i s  greater 
than 99% . 

The occurrence of  a total fl are fai l u re was cons i dered by the des i gners at the pre l imi nary des i g n  
stage . 

However ,  shoul d fl are fa i l u re occu r ,  raw product gas r ich  i n  H2S woul d be emi tted to the 
atmosphere , poss i bl y  resu l ti ng i n  potenti a l l y  fatal concentrations up to several mi l es offs i te .  
Such a condi ti on wou l d  requi re i mmediate correct ion o r  p l ant shutdown . Des i gn provi s i ons 
exi st to m i n imi ze the orobabi l i ty of fl are fai l ure to l ess  than once in  1 00 , 000 years ( see 
Sect.  2 . 2 . 1 . 1 8 ) .  

The purpose of a fl are i s  not to col l ect fug i t i ve l eaks for burn i ng .  The fl are wi l l  handl e 
{ non -normal operation ) gaseous effl uent from safety or vent val ves when they open i n  order to 
protect the p l ant .  It  wi l l  a l so hand le  off-spec if i cation product gas  duri ng p l ant sta rtup or  
shutdown . 

Response to NRDC Comment  No . 1 2  

The des i gn of the heat exchangers , l i ke the des i gn of other process equi pment i n  the pl ant , i s  
based on con si derations  of the condi tions to wh i ch the equi pment wi l l  be exposed . Materi al s are 
speci fied to m i n im ize the ri sk of fai l ure whi l e  prov i d i ng l ong useful l i fe .  Th i s  i s  the des i gn 
ph i l osophy empl oyed . 

Impacts of chromi um depos it ion are di scussed i n  Sect . 4 . 1 . 7 . 2  of the FE IS . Nonchromate al ter
nati ves are l ess  effect i ve .  Because no s i gn i fi cant i mpacts resul t i ng from chromi um deposi t ion 
are expected , a l ternati ves are not cons i dered .  



• 
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Duri ng the l i fe of the p l ant , i t  i s  poss i bl e  that process heat exchangers may deve l op l eaks 
and al l ow gases contai n i ng CO or H2S to enter the cool i ng water .  The amount of such l eakage woul d 
depend upon the s i ze of the l eak but wou l d be mi n imi zed by conservati ve des i gn practi ces and by 
the l ow operati ng pressure of the pl ant ( 90 psi a ) .  Such contami nants wou l d  be rel eased from the 
cool i ng  tower unti l the system was repai red . Leakage woul d be detected by conti n uous i nstru
mental gas mon i tors on probes l ocated in the cool i n g  towe r exhaust . Amperometri c H2S anal yzers 
for parts-per-mi l l i on H2S concentrati ons are currently the preferred type of i nstrument for th i s  
servi ce . Ana lyzer output wou l d  be recorded and di spl ayed on the operator ' s  panel for correcti ve 
acti on . The n umber ,  type,  and l ocati on of probes and anal yzers wi l l  be determi ned i n  the deta i l  
des i gn phase . I f  a faul ty heat exchanger can be i so l ated , i t  wi l l  be taken out of servi ce for 
repai r .  I f  the heat exchanger cannot be i so l ated , pl ant shutdown .wou l d  be requi red for repa i r .  
Immedi ate p l ant shutdown woul d not b e  necessary for most l eaks , because the concentrations of 
materi al s of concern resu l ti ng from smal l l eaks wi l l  be be l ow the i r  TLVs ; however ,  the pre c i se 
shutdown schedul e wi l l  depend upon the s i ze of the l eak .  Based on the l i mi ted magn i tude and 
short duration of extreme nonroutine emi s s i ons , synerg i sti c effects are not expected to be 
s i g n i fi cant.  

Response to NRDC Comment No. 1 3  

Data for S02 were col l ected at the mon i toring  stati on for the i nd i cated peri od .  However,  the 
extens ive S02 data col l ected by the TVA moni toring  network are for more than one annual cyc l e  
and support the conc l us ions  drawn from the project mon i tor ing  data . 

The parti cu l ate sampl i ng dates are now i nc l uded i n  Tabl e 3 . 1 .  

The proposed faci l i ty emi ts only a smal l amount of S02 , parti cul ar ly  when cons i dered i n  a 
reg i onal context.  No vi abl e anal yti cal techn i ques exist  to quanti fy the impact of the proposed 
faci l i ty on regi onal prec i pi tati on ac id i fi cati on . 

Based on reg i onal data , a l l of Shel by County has been c l assi fi ed as not atta i n i ng the NAAQS for 
ozone.  Data col l ected at the si te a i r  qual i ty moni tori ng l ocation do show one exceedance of the 
NAAQS i n  each of two cal endar years but do not show a v io l ati on of the ozone standard . Howeve r ,  
t h e  data d o  exhi bi t a tendency towards h i g h  ozone concentrati ons , wh i c h  the operati on of the 
proposed faci l i ty coul d exacerbate . With  currently avai l abl e atmospheri c model s ,  no defi n i t i ve 
conc l us ions  concern i n g  the impact of the proposed faci l i ty upon the ozone l eve l s  of Shel by 
County can be drawn . 

Offsets wi l l  not be requ i red because the MLGW project has been c l ass i fied as a mi nor source of 
hydrocarbons  by Shel by County and the state of Tennessee . 

Response to NRDC Comment No . 1 4  

The requested data on process condensates and s l op oi l s  i s  gi ven i n  Tabl e 2 . 1  of the FEI S .  

Process effl uents and coal p i l e  l eachate wi l l  rece i ve floccul ation/cl ari fi cation , aeration , and 
settl i ng ,  as wel l as neutral i zati on .  I n  the fl occu l ation step of treatment ,  oxygen i s  bubbl ed 
through the water to oxi di ze di ssol ved trace el ements , wh i ch wi l l  then prec i pi tate . Arsen i c  wi l l  
be removed to a l evel of approxi mately  0 . 01 mg/ l i ter and sel en i um wi l l  be removed to approxi mately  
0 . 02 mg/ l i ter ( see EPA ,  Treatabi lity Manual, vol . 1 ,  p p .  I . 4 . 2-4 and  I . 4 . 1 2-4 , EPA 600/8-80-042a , 
1 980 ) . D i s pers i on of the effl uent through the d i ffuser wi l l  reduce these concentrati ons at the 
outfal l to even l ower l evel s .  

The use o f  granul ar acti vated carbon i s  wi de ly  recogn i zed as an effecti ve method o f  treatment 
for pol ynuc lear  aromati c hydrocarbons ( PAHs ) .  I n  conj uncti on with ozonation and the b i o l og i cal 
a ct i v i ty the ' ozone wi l l  promote on the carbon surface , even h i gher remova l s  can be expected . 
Bi odegradation has been demon strated to achi eve an 80% removal effi c i ency for a n umber of PAH 
compounds (Stamoudi s  and Luthy ,  Water Researah, vol . 1 4 ,  pp . 1 1 43- 1 1 56 ,  1 980 and EPA ,  Treatability 
Manual, vol . 1 ,  Sect. I . 1 0 , EPA 600/8-80-042a , 1 980 ) . The use of th i s  treatment together wi th 
ozonation and carbon adsorption wi l l  reduce tota l PAH concentrations to l ess than 1 µg/ l i ter ,  or 
a total remova l effi c i ency of greater than 90%. 

Under nonnal cond it ion s ,  a l l PAH species produced i n  the U-gas process wi l l  be at concentrations 
of l ess  than O .  l µg/ l i ter i n  the effl uent .  Under upset condi tions , the concentrations  in the 
effl uent may reach the parts-per-bi l l i on range . Resul tant ri ver concentrati ons , however, wi l l  
st i l l  be i n  the O .  l µg/ l i ter range.  Bi oaccumul ation i s  di scussed i n  response to comment 
NRDC 1 5 ( d ) . 
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Response to NRDC Comment No. 1 5 ( a )  

Though changes i n  coal feed may affect the concentration  o f  trace el ements i n  raw wastewater , 
the concentrati on changes caused by di fferent coal s are not expected to produce eq u i va l ent 
changes in the composi ti on of effl uent d i scharged from the pl ant .  The vari ations are damped out 
in the treatment cha i n .  The wastewater treatment system i s  des i gned to handl e l arge i nfl uent 
vari ations caused by changes in coal feed .  The chemi cal l oadi ng from the pl ant to the r i ver  i s  
expected t o  be very c l ose to that presented i n  Tab l e  4 . 6 ,  i rres pecti ve o f  coal feed and process 
vari ations . 

Response to NRDC Comment No. 1 5 ( b )  

See Comment a n d  Response EPA- 29 .  

Response to NRDC Comment No . 1 5 (c) 

Secti on 3 .  1 . 3 . 1  i ndi cates that the concentrati ons of phenol , mercury , i ron , manganese , and 
phosphorus cons i stently exceeded the cri ter ia  l evel s ,  whereas cadmi um and cyan i de occas i onal l y  
exceed c ri teri a l evel s .  The F E I S  i ndi cates that i ndustr ia l  di scharges and natural condi t ions  
p roduce i nfer ior  water qual i ty ,  wh i ch may cause chron i c  subl ethal effects to  some aquat i c  
organi sms . 

The FEIS  notes that the wastewater d i scharge from the MLGW i ndustri al fue l  gas demonstration 
pl ant wi l l  cause an adverse impact because of the very s l i ght i nc reases in  the concentrati ons 
of those water qual i ty consti tuents in the Mi ss i ss i ppi  Ri ve r  wh i ch currently exceed water qual i ty 
c ri teri a .  Because of the Mi ss i ss i ppi  Ri ver ' s  enormous di l ution capaci ty ,  most of the potentia l ly  
tox i c  consti tuents in  the  wastewater wi l l  be  rap id ly  di l uted be l ow the  c ri ter ia  concentrati ons . 
The mi x i ng zone wi l l  be very smal l ,  and except i n  the immedi ate vi c i n i ty of the di scharge , no 
i ncreases in the concentrations of water qual i ty consti tuents wi l l  be detectabl e .  

The wastewater di scharge wi l l  sati sfy the NPDES permit  i ss ued pursuant to the Cl ean Water Act .  

The analys i s  o f  al ternati ve wastewater treatment systems has estimated the add i ti onal costs of 
a zero-di scharge system to be $5 mi l l i on in cap i tal  costs and $ 1 . 2  mi l l i on/year in operati ng costs . 
Zero di scharge of l i qui d effl uent woul d al so produce a sol i d  waste wh i ch cou l d  req u i re chemi cal 
fi xati on and d i s posal in a secure l andfi l l .  

Response to NRDC Comment No. 1 5 (d) 

The EPA draft cr iter ia  for potenti a l l y  tox i c  pol l utants are presented i n  Tabl e C . 4 .  1 ,  
Appendix  C . 4 . 

Response to NRDC Comment No .  1 6  

Water qual i ty impacts resu l t i ng from fi l l i ng the s i te wi th M iss i s s i pp i  Ri ver sediment are 
i n  Sect.  4 .  1 . 3. 1 .  Characteri zati on of the fi l l  i s  g i ven in Appendi x C . 3 . 1 . Even though testing 
i n d i cates that waste stored ons i te is  nonhazardous , it  is  protected by a secure l andfi l l .  Leach
ate wi l l  be col l ected and moni tored. 

I nvestigations performed on the proposed s i te have establ i shed that di rectl y beneath the s i te 
the Jackson formati on does provi de a barrier between the two aqui fers . Conti nued mon i tori ng 
of n umerous observation wel l s  in the western She l by County area may i ndi cate where al l uvia l  
g roundwater enters the  potabl e aqui fer if ,  in  fact , communi cati on does occur  between the  two 
aq u i fers . 

The commenters state that the contami nati on of the al l uvial  aqu i fer  by project acti vi t ies  on the 
Mi ss i ss i pp i  al l uvia l  p l a i n  cou l d  render the Memph i s  water supply unusabl e .  The proposed s i te 
l i es  several m i l es from the nearest uti l i ty wel l  fi el d and ,  at the s i te ,  i s  verti cal ly  separated 
from the aqui fer by 78 m ( 250 ft ) of sed iment i ncl udi ng about 40 m ( 1 30 ft) of cl ayey-to-sl i ghtly 
sandy s i l t  of the Jackson formati on . Data on di rections  and rates of groundwater movement i n  
the al l uvi um are not general l y  avai l abl e .  I t  i s  suspected that s i nce the pi ezometri c surface 
beneath the s i te responds rapi dly to r i ver  l evel fl uctuati ons ,  groundwater movement wi th i n  the 
upper few meters of the al l uvi um woul d be characteri zed as an oxci l l atory movement with  a strong 
l ateral component whi c h  responds to cycl i c  hydraul i c  g rad i ent fl uctuations caused by changes i n  
ri ver l evel . Water entering  the surface of the al l uv ia l  water tab le  woul d move downward i f  i t  
was movi ng down-grad ient  i nto a drawdown cone o r  i f  i t  was much denser than the water wi th i n  the 
aqu i fe r .  Ne i ther of these condi t ions is expected to occur beneath the Al l en s i te .  I n  the 
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event that contami nated water i nfi l trates beneath the s i te ,  i t  wou l d  very l i ke ly  enter Lake 
McKel l ar bel ow water l evel . 

Water qual i ty beneath the s i te wi l l  be moni tored as descri bed i n  Sect .  4 . 5  of the FE I S .  I n  the 
event that contami nants are detected beneath waste storage areas , pumpi ng of the affected area 
can be i n i ti ated to remove the so l ub le  contami nants . Pumped water wou l d  be appropriate ly  treated 
before di scharge. 

Response to NRDC Comment No .  1 7  

The commentor d i sagrees with the use of the EPA extracti on procedure as an i nd i cato r  of  envi ron
mental  hazard of the process waste s .  It  i s  true that the EPA procedure does not s imul ate condi 
tions  of l ong-te rm storage of a waste duri ng wh i ch unforeseeabl e chemi cal and b io l og i cal 
acti vi ty may affect the chemical  stabi l i ty of the waste . It i s  for thi s very reason that project 
desi gners are treating as hazardous thi s waste wh i ch , accord i ng to the l etter of the l aw ,  i s  not 
hazardous . Duri ng the demonstration period  of operation al l wastes wi l l  be pl aced i n  a l andfi l l  
that meets hazardous waste di sposal regul ati ons .  

As i s  di scussed i n  Appendi x C . 2 . 2 ,  i n  addi t ion to  the  EPA extracti on procedure , four other 
extraction procedures were used. Two of the other procedures exposed the waste to cond it ions at 
l east as severe as are expected in the l andfi l l , a l be it  for a short extraction period .  Trace 
metal concentrations i n  the extracts were wi th i n  the range acceptabl e for potab le  water i n  a l l  
cases except the O .  1 N n i tri c aci d extracti on i n  wh i c h  bari um exceeded the dri nk i ng water 
standard by a factor of 2 . 8 , and chromi um exceeded the standard by a factor of 1 . 5 .  

Response to NRDC Comment No .  1 8  

Deta i l s  of the hypal on l i ner and i ts l i fe expectancy are prov ided i n  Sect .  2 . 2 . 1 . 8 .  No l ong-
term ons ite di sposal of hazardous wastes is ant ic i pated so no l ong-term repai r strategy i s  
requ i red .  Tests i ndi cate that the wastes to be stored ons ite are nonhazardous . Dur i ng the 
demonstration peri od , the short-term l andfi l l  wi l l  be mon i tore d ,  and l eaks wi l l  be detected and 
repai red as descri bed in Sect. 2 . 3 . 2 . 1 .  Shoul d the gas i fier  ash  be found hazardous , RCRA requ i re
ments wi l l  appl y ,  i n c l ud i ng  postcl osure mai ntenance . Wi th regard to sei sm ic  and fl ood i ng events , 
see responses to E PA-32 and NRDC-3 .  

Response to NRDC Comment No . 1 9  

Four  years of observations of waste characteri sti cs wi l l  be benefi c i a l  i n  des i gn i ng the l ong-term 
waste storage faci l i ty .  The val ue of contai n i ng al l wastes as pl anned i s  that l eachates wi l l  be 
conta i ned,  col l ected ,  and anal yzed.  I f  trace meta l s  are prone to l each out of  the waste because 
of weathering  acti on , an i �c rease in the concentrations of certai n el ements coul d be expected 
w i th i n  a four-year period .  

Response to NRDC Comment No. 20 

Offsi te di sposal of gas i fi e r  ash i s  l ess  des i rab l e  than ons i te di sposa l for the reasons ci ted 
i n  th i s  document .  It i s  anti c i pated that the gas i fi e r  ash wi l l  be uti l i zed commerc ia l l y .  
Because the l ong-term l andfi l l  a s  currently des i gned cannot accommodate the fu l l  vol ume o f  non
hazardous sol i d  waste generated over the l i fetime of the pl ant , offsi te di sposal may be necessary .  
Shoul d th i s  b e  the case , the waste woul d be transported offs i te by barge . Barges wi l l  be 
unl oaded by rotary bucket equi pment havi ng m i n ima l  dust emi s s i on characterist i c s .  No offs i te 
d i s posal a rea has been i dentified .  

Response to NRDC Comment No . 21 

There i s  no sci enti fic  evi dence that the Memphi s dri nki ng water supply has a l ready been 
contami nated .  See the response to NRDC Comment No .  1 6 .  

Response to NRDC Comment No .  22 

Kentucky No . 9 coal i s  the i ntended feed coal , and l eachate data on that coal were i nc l uded . 
Data on I l l i no i s  No . 6 coal , a poss i bl e  al ternati ve feed coal , were al so i ncl uded .  The other 
three coal s tested were feed coa l s  for other synfuel s faci l i ti es l ocated i n  a reas so far from 
She l by County that transpo rtation of the coal wou l d  be impracti cal . I t  i s  expected that coal 
from western Kentucky wi l l  be the predomi nant feed coal used at the faci l i ty .  
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Response to NRDC Comment No.  2 3  

The corrrnenter requests data on tox ic  contami nants i n  the product gas from the U-gas process . 
I n  corrrnent EPA- 1 4 ,  EPA requested data on HCN , and thi s data has been provi ded i n  the response . 

I n  the report cited by NRDC , the I nsti tute of  Gas Technol ogy ( IGT ) attempted to determi ne the 
fate of e l ements s uch as arsen i c  in a Hygas gasi fi cati on reactor .  Hygas operation { hydrogenati on 
of coal to form methane) is substanti a l ly di fferent from the U-gas process , which  reacts steam/ 
oxygen wi th coa l , form i ng medi um-Btu fuel gas ( CO + H2 ) .  IGT encountered a defi cient mas s  
bal ance for arseni c and several other el ements . Analytical preci s ion for arsenic i n  coal and 
i n  p l ant res i dues i s  rather poo r .  

Test and eval uation programs are currentl y  under way a t  the IGT U-gas p i l ot pl ant t o  measure 
the fate of trace e l ements and by-products . These studies are bei ng conducted for the r isk  
assessment study and  to  ensure that al l trace e l ements are accounted for and  contro l l ed pri or  
to  the sa le  of product gas. / 

Response to NRDC Comment No.  24 

The DOE is  aware of  the ci ted studi es ; however ,  data from these studies  are not rel evant  to 
the U-gas process , in  general , or to the speci fi c MLGW pl ant des ign . The cited studi es were 
based on a faci l i ty using  a vast ly  di fferent Lurgi proces s  and wi th mi n imal envi ronmental 
control equi pment. 

Concerni ng the comment on the West Vi rgi n i a  faci l i ty ,  see the response to NRDC-1 0 .  

Si nce i ssuance o f  the DE I S ,  U-gas pi l ot pl ant proces s  data have become ava i l abl e .  Based on 
thi s data , a pre l imi nary hea l th ri s k  assessment  has been performed and i s  descri bed i n  
Sect.  4 . 4 .  

Response to MAS Corrrnent No.  

The use of aqui fer water for p l ant makeup wi l l  have a negl i g i bl e  impact on water avai l abi l i ty i n  
Memphi s  and Shel by County over the l i fe o f  the p l ant.  An analys i s  of  thi s and a l ternative pl ant 
makeup water sources i s  g i ven in Sect. 2 . 3 . 2 . 1 ,  Al ternati ve pl ant makeup water sources . 

Response to MAS Comment No. 2 

Ai r moni tors now operated by TVA and the Memphi s-Shel by County Hea l th Department and the opera
ti onal mon i tor to be l ocated on Presi dents I s l and throughout the operati ng l i fetime of the MLGW 
faci l i ty wi l l  provi de suffi c i ent i nformati on to determi ne the impacts of pl ant operati on .  
I ncremental ground- l evel concentrations of atmospheric  effl uents duri ng nonroutine pl ant opera
tions  are predi cted to  be  h igher than from norma l  operations but sti l l  smal l and  i n  compl i ance 
wi th a i r  q ual i ty standards .  Model i ng stud ies  i nd i cate that no v iol ations of  any ai r qual tiy 
standards wi l l  occur ( Sect. 4 .  1 .  1 . 2 ) .  The proposed moni toring s i te is l ocated in the regi on 
predi cted to have the greatest gro und-l evel concentrations ( between l and 2 km north of  the s ite ) .  
To establ i sh a n  ai r qual i ty mon i tor a t  the s i te proposed b.Lthe Memphi s  Audubon Societv (MAS )  
woul d move i t  too far from the source t o  permi t i mpacts or pl ant operati on to be quanti f1eo.  
Addit i onal moni toring stations far removed from the proposed s i te woul d q uanti fy l ocal a i r  
q ual i ty b u t  woul d  not provi de addi ti onal i n formation o n  the i mpacts of  the MLGW faci l i ty .  

Response to MAS Corrrnent No .  3 

Construction acti v i ti es wi l l  affect the l oca l popul ati on of the s ix-l i ned racerunner . A popul a
tion  i s  expected to reestabl i s h  after constructi on .  The s i te provides a l ow-qua l i ty habi tat 
for the swamp rabb i t  because of the l ack of understory cover ons i te .  The s i te i s  used only for 
foragi ng by the Mi ss i ss i pp i  l ite .  For ni iti gati on of terrestrial impacts , see Sects . 4 . 6 . 7  and 
4 . 7 . 5 . 

Response to MCBC Comment No .  

These c i ted measures wi l l  be  performed. See Sect .  4 .  1 . 8 .  1 .  
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Response to CBF Co11111ent No . l 

The DOE shares the same concerns about the impacts of l and use changes on wi l dl i fe ,  i ncl uding 
those on the Mi ssi ss ippi k ite ,  whi ch is l i sted as endangered at the State l evel , but is apparently 
doing wel l  as a species ( J .  W. Parker and J .  C. Ogden , "The Recent Hi story and Status of the 
Missi ssi ppi Ki te , Am. Birds 33 : 1 1 9- 1 29 ) .  Locati ng the proposed project a t  the Pi dgeon s ite 
(Sect. 4 . 3 . 7 )  woul d affect wi l dl i fe l ess i n  general ; however,  th i s  reduced impact i s ,  i n  part , 
offset by l oss of prime agricul tural l and currently under cul ti vation . Furthennore , l ocati ng a 
barge faci l i ty for the Pi dgeon site al ong the Mi ss iss ippi Ri ver  west of the s i te woul d destroy 
approximately 20 ha (50 acres ) of hi gh-qual i ty wetl ands , whereas l ocati ng a barge faci l i ty for 
the Pi dgeon s i te i n  the barge turning basi n  of Lake McKel l ar woul d al so destroy wetl ands of 
l esser val ue and woul d requi re a l ong coal conveyor , wi th i ts associ ated vi sual impacts . 

Response to CBF Co11111ent No . 2 

See response to comment MAS- 1 . 

Response to CBF Corrment No.  3 

No pl ans exi st to convert to al ternative makeup water sources because an analys is  shows that the 
consumpti ve use of aqu ifer water does not confl i ct wi th expected water uses over the l i fetime of 
the p lant.  See Sect. 2 . 3 . 2 . l for a di scussion of the proposed and al ternati ve pl ant makeup 
water sources .  

Response to CBF Co11111ent No . 4 

See Appendi x C . 8  for an eval uation of fl oodplain-wetl and l osses . The s i te i n  questi on i s  
i nsign i fi cant to fl ood control and does not appreci ably contri bute to recharge o f  the aqui fer .  

Response to CBF Corrment No. 5 
A thorough moni tori ng i s  pl anned for the MLGW faci l i ty .  Prel imi nary detai l s  of this program are 
descri bed i n  Sect. 4 . 5 of the FEIS . It i s  currently anti ci pated that moni toring resu l ts wi l l  be 
publ i shed quarterly and wi l l  be made ava i l able to l ocal authori ties . Al though thi s reporti ng 
frequency may be changed as a resul t of moni tori ng experience at thi s  faci l i ty,  i t  i s  bel i eved 
that thi s reporting interval i s  as short as i s  practi cabl e .  More frequent reporti ng,  such as 
monthly ,  wi l l  not al l ow adequate time for data analysis  and may not provi de data record l engths of 
statisti cal s i gn i fi cance . 

The desi gn for this pl ant uti l i zes the most practi cabl e envi ronmental ly sound technology .  

Response to COE Comment No. l 

A compari son of impacts between the proposed s i te and al ternati ve s i tes i s  g i ven i n  Sect. 2 . 3 . 2 . 2  
and Appendix C . 8  o f  the FEIS .  

Response to COE Comment No . 2 

Section 3. 1 . 7 . l  has been revi sed to i ndi cate that the l ow-to-medi um qual i ty of the wetl ands 
refers only to terrestri al  wi l dl i fe and to i ndi cate that di sconti nui ng di sposal of dredged 
material wou l d  a l l ow revegetation of the forest fl oor . The other val ues menti oned i n  the comment 
are referred to in Sect.  4 . 1 . 7 . 1 ,  whi ch has been revi sed to al so i ncl ude the val ue of fl ood
p la in  forests as overbank fish-spawn ing and -feedi ng areas . 

Response to DOI Co11111ent No . l 

Fl oodpl a i n  impacts are descri bed i n  deta i l  i n  Sect.  4 . 7 . 3  and Appendix C . 8.  There i s  no 
evi dence to support the contention that thi s  project wi l l  resu lt  in further fl oodpl a in  devel opment 
and i ts associ ated impacts . 
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Response to DOI Comment No . 2 

The 1 976 Request for Proposal req ui red the i ndustria l  partner to submit  a s i te-spec i fi c  
proposal ; however ,  DOE has conducted an i n dependent al ternati ve s i te eval uati on . Furthermore , 
i n  keep ing  with  the NEPA process , DOE i ssued a Notice of I ntent to prepare an envi ronmental 
i mpact statement and conducted a publ i c  scop i ng meeti ng i n  Memphi s i n  June 1 979 . DOE bel i eves 
that the process  descri bed above prov i ded ampl e opportun i ty for i nterested Federal and State 
agencies to comment on the s i te sel ection process .  

Response to DO I Comment No. 3 

The use of the Pi dgeon s i te woul d resul t i n  fewer al terations of fl ood l evel s than woul d the 
proposed Al l en s i te ;  however ,  i ncremental fl ood el evations resul t ing  from the fi l l i n g  of the 
Al l en s i te are predi cted to be smal l ( Sect. 4. 1 . 2 . l and Append i x  C . 2 .  l ) .  Dredge/fi l l  operations 
woul d be s imi l ar at both s i tes . Construction and operati on of the proposed faci l i ty at the Al l en 
s i te wou l d  resul t i n  the l oss  of about 28 ha ( 70 acres ) of di sturbed low- to medi um-qual i ty 
wetl ands . Construction and operation of the proposed faci l i ty at the Pi dgeon s i te wou l d  resul t 
i n  the l oss of about 49 ha ( 1 23 acres )  of prime agri cul tural  l and . Addi tiona l l y ,  l ocating  a 
barge sl i p  al ong the M i s s i s s i pp i  Ri ver to the west  of the Pi dgeon s i te woul d requi re the c l earing  
of about 20  ha  (50  acres )  of h i g h-qual i ty wetl ands and  woul d poss i b ly  affect nesting  s i tes for 
the Mi ss i ss i pp i  k ite .  Locat ing  the barge faci l i ty i n  the barge turn i ng bas i n  of Lake McKel l ar 
woul d affect a l esser amount of l ow- to medi um-qua l i ty wetl ands . The use of the P i dgeon s i te 
may have l ess  impact on the terrestri al  envi ronment than the use of the Al l en s i te ;  however ,  other 
factors , as descri bed i n  Appendi x C . 8  i ndicate that the Al l en s i te i s  the on l y  practi cab l e  s i te 
for the proposed fac i l i ty .  Prel iminary consul tati ons  with  t he  U . S .  Fi sh a nd  Wi l dl i fe Servi ce 
( USFWS ) i n d i cate that they no l onger cons i der further study of a l ternati ve s i tes necessary 
( see FE IS ,  Sect. 4 . 7 . 5 ) .  

Response to DOI Comment No .  4 

Based on the projected impacts on terrestri al  and aquati c bi ota as descri bed i n  Sects . 4 . 1 . 7 and 
4. 1 . 4 and Appendi x C . 8 ,  DOE does not feel at th i s  time that compl ete compensation for the affected 
fi sh  and wi l dl i fe habi tat i s  practi cabl e .  Pl anned miti gation measures a re descri bed i n  Sect. 
4 . 6 . 4  and 4 . 6. 7 .  Over 405 ha ( 1 000 acres )  of h i gh  qual i ty wetl and habi tat is avai l ab le  to 
wi l dl i fe wi th i n  a 4 . 82-km ( 3-mi l e ) radi us of the s i te .  

Response to CRC Comment No . l 

DOE i s  concerned about potential  hea l th effects and conti nues to gather appropri ate data . S i nce 
i ss uance of the D E I S ,  p i l ot pl ant data suffi c i ent for a prel imi nary ri s k  assessment has become 
avai l abl e .  Th i s  pre l iminary assessment i s  g i ven i n  Sect . 4 . 4  of the FE IS .  Based on the composi 
ti on of the raw product gas from the pi l ot pl ant gasi fi•r and on conservati ve assumptions , i t  can 
be concl uded that control l i ng emi ss ions of carbon monoxi de be l ow i ts TLV wi l l  ensure that emi s 
sions  o f  al l other materi al s o f  concern wi l l  b e  bel ow the i r  TLVs . After compl etion of fi nal 
pl ant des i gn and before pl ant operations begi n ,  a compl ete ri s k  assessment ,  as descri bed i n  
Sec t .  1 . 4 . 8 . 3  o f  the FE I S ,  wi l l  be performed .* Resul ts of thi s study wi l l  be used i n  deve l opi ng 
i n-pl ant mon i toring and mi tigati on procedure s .  Conceptual heal th mon i toring  p l an s  and 
mi ti gati on measures are descri bed in Sects . 4 . 5 . 8  and 4 . 6 . 9  of the FE I S .  

Response to CRC Comment No . 2 

The Yugosl avi an pl ant does use a d i fferent process and l acks envi ronmental control s that wi l l  be 
present i n  Ameri can fac i l i t i es . The potenti a l  for exposure i s  cl early recogni zed . However , the 
probabi l i ty of exposure wou l d  be much l ower i n  Ameri can faci l i ties ; furthermore , exposures woul d 
be detected early so that effect ive miti gati on measures cou l d  be i n st i tuted . Des i gn and opera
ti onal features i n  thi s pl ant precl ude the rout ine emi ss ions  of the c i ted contami nants . See the 
response to CRC-1  and NRDC- 1 0 .  

Response to CRC Comment No. 3 

The c i ted sections  of the DE IS  di scuss generi c coal gas i fi cati on processes and do not necessari l y  
apply t o  th i s  project. DOE does not bel i eve that heal th effects rel ated t o  PAH exposures are 
unavoi dabl e .  As i s  di scussed in Sect.  4 . 4 ,  PAH exposure i s  not anti c i pated to be s i g n ifi cant .  
Hea l th effects mon i tori ng and mi t i gati on measures are descri bed in  Sects . 4 . 5 . 8  and  4 . 6 . 9 .  

* Thi s  commi tment i s  conti ngent upon future DOE i nvol vement i n  the project . 
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Response to CRC ColllTient No .  4 

Coke oven workers were exposed for l ong peri ods of time to h i gh l evel s of tars , chars , soots , 
smokes , etc. Lower l evel s of exposure res ul ted i n  l ower r i sks . As i s  stated i n  the FE I S ,  
exposure i n  modern coal convers ion faci l i ti es are expected to be , at worst ,  much l ower than was 
the case for earl ier coal uti l i zati on technol og i e s .  The re l ati ve concentrat ions of these s ub
stances are expected to be qu ite l ow in th i s  fac i l i ty ( Sect . 4 . 4 ) . Mon i tori ng and mi tigation  
procedures rel ated to your concerns  are outl i ned in  Sects . 4 . 5  and 4 . 6  of the FE I S .  Med i cal  
moni tori ng in  the col!lTiun i ty wi l l  not i denti fy impacts of the proposed faci l i ty .  Therefore , s uch 
moni to ri ng wi l l  not be performed . DOE does not p l an to wai t 20 to 30 years to start col l ecting 
the necessary i nformati on . Data have been col l ected , as is  evi deRced by the c i ted secti ons of 
the FE I S ,  and wi l l  conti nue to be col l ected and eval uated throughout the demonstration period .  

Response to CRC Col!lTient No .  5 

See responses to EPA 1 9  and NRDC-9 .  

Response to CRC Col!lTient No . 6 

The fl are i s  on l y  used duri ng nonrouti ne operati ons and represents the best-ava i l abl e technol ogy 
for this  appl i cati on .  See response to NRDC Comment No . 1 1 .  

Response to CRC Col!lTient No. 7 

Condensate from the p i l ot pl ant scrubbed raw gas i s  currently being  anal yzed as part of a com
p rehens i ve wastewater characteri zation and treatabi l i ty study .  Resul ts of th i s  study wi l l  
accurately defi ne the composit ion  of thi s condensate and i ts treatabi l i ty by the waste-water 
treatment system descri bed i n  the FE I S .  Pre l imi nary analys i s  o f  the raw gas from the U-gas 
p i l ot p l ant i ndi cates that the concentrati on of tars and oi l s  i s  about l x l o- s l b/scf of dry 
gas .  A more deta i l ed anal ysi s  of the raw product gas i s  g i ven i n  Sect . 4 . 4 .  

Response to CRC Comment No . 8 

The cred it  generation un i t  i s  descri bed general l y  i n  Sect .  2 . 2 . 1 .  The waste streams generated 
by the cred it  generati on uni t are al l further processed i n  other uni ts and are therefore reported 
as waste streams from those un i ts g i ven i n  Sect .  2 . 2 . 1 . 

Carbon monoxi de i s  the primary component of heal th concern i n  the product gas ( see Sect. 4 . 4 ) . 
Al though the p resent CO s peci fi cat ion for the product gas from credi t generati on i s  0 . 5% ,  the 
I FGDP has been des i gned to achi eve l ess than 0 .  1 %  res i dual CO . Because the substi tute natural  
gas  ( SNG)  produced by credit  generati on is  but a smal l fracti on of the total gas d i stri buted i n  
MLGW ' s p i pel i n e ,  the effect of d i l ution  wi l l  certai n l y  resu l t  i n  a l ower CO content i n  the d i s 
tri bution gas. SNG produced in other pl ants u s i ng methanati on catalysts s imi l ar to those used 
in the I FGDP has been i njected in p i pe l i nes and di stri buted for general use . 

Response to CRC Col!lTient No .  9 

As i s  stated i n  Sect .  2 . 2 . 1 . 4 ,  the h i gh temperatures and h i gh-convers ion characteri st ic  of the 
U-gas p rocess wi l l  m in im i ze PAH formati on . The use of granul ar acti vated carbon i s  an effecti ve 
method of treatment for PAHs . Reported achi evabl e concentrations u s i ng granu l ar acti vated 
carbon al one typ i cal l y  resul t in PAHs of 0. l µg/ l i te r  and l ess . I n  conj unction  wi th ozonation 
and the biol og i cal  act i v i ty wh i ch ozone wi l l  promote on the carbon s urface , even h i gher removal s 
can reasonably be expected.  For thi s reason and because of the h igh  di l ution ·achi eved in  the 
M i s s i ss ippi  Ri ve r ,  any trace quant it ies  of PAHs wi l l  not pose chron i c hea l th hazards to a 
dr ink ing water source.  Thresho l d  l imi t val ues have been establ i shed for PAHs .  The anal ays i s  
g i ven i n  Sect .  4 . 4  i ndi cated that contro l l i n g  the emi s s i on o f  CO bel ow i ts TLV wi l l  resul t i n  
concentrations  o f  PAHs be i ng several orders o f  magn i tude be l ow the i r  TLVs .  See response to 
NRDC-8 .  

Response to CRC ColllTient No .  1 0  

Supporting cal cul ations for al l ai r emi s s i ons were performed a s  part o f  the PSD/PTC permit  
process ( see PSD/PTC Permit  Appl i cation , January 1 981  - especi al l y  P rocess Emi s s i on Sources I V ,  
V I I ,  V I I I ,  and I X ) .  Th i s  document i s  provi ded i n  the publ i c  reading  rooms . 
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As s hown i n  Tabl e 4 .  1 0 ,  based on the carbon content of the gas i f ier  raw gas , VOC generation wi l l  
be s igni fi cantl y l ess  than 1 % .  Th i s  i s  expected because of the h i gh temperatures of the gas i fi 
cat ion reacti ons .  I t  shou l d  be noted that the con s i derabl e voe generati on characteri sti c of l ow
temperature , l ow-pressure gasifi cati on processes (e . g . , the Lurg i process ) i s  not representati ve 
of VOC emi ss ions from the U-gas process .  For a d iscus s i on of PAHs , see the response to 
corrrnent CRC-9 .  

Response to NWF Comment No . 

Al though the poss i bi l i ty of fl are fa i l ure exi sts , des i gn redundancy safety features wi l l  greatly 
m i n i mi ze t h i s  poss i bi l i ty .  These features are l i sted i n  Sect .  2 . 2 . 1 . 1 0  of the FE IS .  Shou l d  
the fl are fai l i n  sp ite of these redundanci es , the pl ant wou l d  be shut down irrrnedi ate l y .  
T h e  probabi l i ty o f  fai l u re a n d  the associ ated i mpacts are d i s cussed i n  Sect . 4 . 1  . 1  . 2 .  Emi ss ions  
from the  fl are are descri bed in  the  PSD/PTC PerTlli t  Appl i cati on , January 1 981 - Process Emi ss ion 
Sou rce X. The emi ss ions  are l imi ted to the fol l owing val ues under the respecti ve operati ng 
condi t ion : 

Operat ing condi t ion 

Normal 
Sul fur recovery 

uni t emergency 
Des i gn maximum 

Hydrocarbon emi ss ions  
( l b/operati ng hour) 

0 . 01 

1 5  
20 

See al so the response to NRDC- 1 1  for further i n formati on regarding  fl are operati on and emi ss ion s .  

Response to NWF Comment No . 2 

The probl em of synerg i st i c  effects cannot be quanti f ied .  The DEIS  does not state that the d i s
tri bution of PAH emi s s i ons i s  l i ke ly  to be  w idespread . I n  fac t ,  the concentration of PAHs i n  
process streams i s  re l at i ve ly  l ow .  A pre l imi nary heal th r i s k  assessment,  g i ven i n  Sect .  4 . 4  
o f  the F E I S ,  i ndi cates that C O  a n d  H2S are the major materi a l s of concern at the MLGW faci l i ty .  
Contro l l i ng the emi s s i ons of these substances wi l l  a l so mai nta i n  emi s s i ons  o f  PAHs and other 
materi a l s of concern be l ow acceptabl e l evel s .  Emi s s i ons can be m i n i mi zed by judi c i ous pl ant 
des i gn and operational  mai ntenance procedures . P roposed i n-pl ant heal th mon i toring and rel ated 
m i t i gation  measures are descri bed i n  Sects . 4 . 5 . 8  and 4 . 6 . 9  of the FE I S .  

Response to NWF Comment No . 3 

See response to NRDC Comment No . 1 2 .  

Response to NWF Corrrnent No . 4 

See response to NRDC- 1 3 . 

Al so , i nstal l i ng an ac i d  ra i n  mon i tor  i n  the area of pl ant emi ss ions  woul d be of l im ited val ue . 
Ac i d  ra i n  i s  a reg i onal  prob lem ,  resul ting  from the l ong-range transpo rt of su l fur  and n itrogen . 
A mon i to r  near the s i te woul d provi de l i ttl e i n formati on on the effects of the p roposed faci l i ty 
upon prec i p i tation . 

Response to NWF Corrrnent No . 5 

I n  the DE IS  (Tabl e 4 . 7 ) , the wastewater effl uent qual i ty was compared wi th Tennessee ' s  effl uent 
standards for general  i ndustry .  Worst-case effl uent l evel s of sel en i um ,  l ead , and cadmi um 
exceeded these effl uent standards .  These effl uent l eve l s  were cal cul ated i n  a very conservat i ve 
manner , because removal effi c i enc ies  of trace e l ements were uncertai n  at the time these l evel s 
were cal cul ated .  From the ongoing  phase I I  treatabi l i ty study ( performed as part of the NPDES 
perTlli t  appl i cati on ) resu l t s ,  more rel i abl e i n formati on on trace el ement concentrations i n  the 
process effl uents now exi sts and i ndi cates that effl uent standards wi l l  be met .  

Tabl e A .  1 compares the FEIS worst-case effl uent qual i ty wi th effl uent qual i ty cal cul ated us ing  
treatabi l i ty study data for key contami nants . The treatabi l i ty study data show that the l evel s 
of trace e l ements found i n  raw process  wastewaters are much l es s  than the FE IS  worst-case val ues . 
I n  addi tion , treatabi l i ty study data show that the removal effi c i encies  of trace e l ements wi l l  
be s ubstanti al l y  h i gher than the conservat i ve val ues assumed i n  the FE IS  estimate s .  The 
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Table A.1 .  DEIS and treatability study estimates of  wastewater quality 

All data in mg/L 

Raw process wastewater Treated process wastewater 
Effluent d ischarge 

Tennessee General 
Parameter 

to Mississippi R iver 
Industrial Effluent D E IS Treatability D E IS Treatability 

estimate study data estimate study data 
D E IS Treatabil ity Guidelines 

estimate study data 

Selen ium 0.2 0.020-0.035 0.2 0.002-0.01 7 0.1 0.006-0.008 0.01 
Lead 1.0 <0.03 0.2 <0.03 0.5 <0.03 0. 1 
Cadmium 0.1 <0.01 0. 1  <0.01 0.05 <0.01 0.01 

treatabi l i ty studies  have shown that the removal of se l en i um by fl occul ation/cl ari fi cation wi l l  
be h i gher than 50% . Ca l cul ati on of fi nal  wastewater qual i ty us i ng treatabi l i ty study data shows 
that concentrations of sel en i um ,  l ead , and cadmi um i n  the process effl uents wi l l  meet Tennessee ' s  
effl uent standards . 

The fate of adsorbed PAHs on parti cul ate matter i s  not c lear .  B i odegradati on i s  the pri nci pal 
fate of PAHs in general , whereas biodegration and metabol i zation are fai r ly  rap i d  for some 
speci fi c PAHs . { See U . S . E . P .A . , Water-Related Envirorunental Fate of 1 29 Priority Po llutants, 
vo l s .  1 and 2 ,  EPA-4401 , 4- 79-029 , December 1 979 ) .  However ,  th i s  does pose a s i g n i f i cant hea l th 
hazard because PAH l evel s i n  the l i q u i d  effl uent are qu ite l ow .  See Appendix B . O . 1 .  

For the I FGDP , Tennessee wi l l  determ i ne pl ant-spec i fi c  effl uent g u i del i nes based on best 
avai l abl e treatment { BAT ) technol ogy during the NPDES permi t app l i cation process . I t  i s  l i ke ly  
that Tennessee wi l l  deve l op effl uent standards for some parameters on  the l i st of effl uent 
standards for general i ndustry .  However ,  addi ti onal parameters may be  spec i fied , s uch  as ammon i a  
and PAH . In deri vi ng effl uent standards , Tennessee wi l l  revi ew the characteri zati on data on the 
raw process wastewater as wel l as the removal effi c i enc ies of avai l ab l e  treatment processes .  The 
scope of the ongoi ng wastewater characteri sti cs and treatabi l i ty studies has been detenni ned 
in di scussion with Tennessee to ensure that BAT-based effl uent standards wi l l  be met .  

Response to NWF Comment No . 6 

The potenti a l  for g roundwater contami nati on i s  descri bed i n  Sect . 4 . 1 . 2 . 2  and i n  response to 
NRDC comments nos .  5 and 1 6 . 

The rad ioact i v i ty from the radon and radon daughters i s  of l ow l eve l s  and i s  s hort l i ved ; 
therefore , they wou l d  not pose a heal th probl em .  Furthennore a s h  aggl omerates conta i n i ng radio
nucl  i des are l i ke ly  to  have l ess  l eachi ng potent ia l  than does conventional  power pl ant ash .  

Response to NWF Comment No . 7 

I n i t ia l  consu l tat ions wi th USFWS took pl ace pri o r  to i ssuance of the DE I S .  S i nce i ss uance of 
the DEIS ,  DOE has conti nued i ts consul tations with the USFWS and has di scussed m it i gation 
meas ures re l ated to wi l d l i fe habi tat wi th  the agency . See Sect . 4 . 5 . 7 .  Documentati on i s  
provi ded i n  Appendix  B . 3 . 

Response to DHHS Comment No.  

An assessment of occupati onal and publ i c  heal th impacts is descri bed in Sect .  4 . 4  of the FEI S .  
Mon i toring  p l ans are g i ven i n  Sect . 4 . 5  o f  the FE I S .  See the response to comment  CRC-4 . 

Response to DHHS Comment No . 2 

The MLGW i ndustr i al hygi ene program has been devel oped w ith the recog n i t i on of N IOSH procedures . 



A . 4  EXCERPTED COMMENTS FROM THE HEARING TRANSCRIPTS 

Key to i denti fi er code : 

ED - E l a i ne deLashmi t 
JR - Jane Rousseau 
AF - Al l en F i tzgera l d  
P T  - P l ato Tou l i ates 
KH - Katheri ne Hunneni n  
P B  - Pre s i d i ng Board a t  the Publ i c  Heari ng 

A- 1 71 





A-1 73  

Appendi x  A . 4  

EXCERPTED COMMENTS FROM THE HEAR ING TRANSCRI PTS 

ED- 1 The fi rst one i s  the moni toring pl an . I coul dn ' t  see that any speci fi c g u i de l i nes were 
g i ven i n  the draft statement .  You say that you wi l l  do quarterl y revi ew of data col l ected and 
that i l111ledi ate m it igation of unacceptabl e envi ronmental impact wi l l  be i denti fi ed , and that the 
data wi l l  be revi ewed q uarterly .  I was th ink ing  that perhaps it shoul d be revi ewed more than 
quarte rl y ,  maybe monthl y or  b imonth ly .  

ED-2 Another aspect that  rea l l y  di sturbed me  was that 1 00 acres of fl oodp l a i n  forests wou l d  be 
taken .  And con s i dering  the rate of forest l and destruction i n  the Un i ted States , I thought i t  
was appropri ate to request from the Department o f  Energy and L i g ht ,  Gas & Water that you pur
chase a parcel of  the same s i ze nearby ,  pos s i bl y  adj o i n i n g  T .  0 .  Ful l er State Park , to miti gate 
the l osses . The parcel shou l d  be stri ctly used for wi l dl i fe habi tat . 

JR-1 I wi sh  to speak as a p ri vate c i ti zen concerned about the use of water from the aqui fer 
when the waters from the Mi s s i s s i pp i  Ri ver are readi l y  access i bl e .  

Al though MLGW assures  u s  that on l y  two percent o f  tota l usage i s  i nvol ved , i t  seems i rrespons i b l e  
to use water from the aqu i fer  for coo l i ng purposes . Sci enti sts have warned u s  that o u r  most 
p recious  resource in the future is our  dri n k i ng water .  And if you ' re havi ng any k i n d  of 
redesi gn ,  I think it wou l d  be far more respons i b l e  for MLGW to use the water from the Mi s s i ss i pp i  
River .  

AF- 1 I n  the event of a di saster how we l l  equ i pped i s  our  Memp h i s  Fi re Department i n  terms of 
manpower ,  speci a l i zed trai n i ng , the speci a l i zed equ i pment needed to hand le  such a cri s i s? Can 
funds be appropri ated from DOE to provi de the spec ia l  tra i n i ng for the Memp h i s  F i re Department 
to hand le  th i s  type of s i tuati on? 

PT- 1 I wou l d  l i ke to speak to a questi on I thi n k  that has a l ready been touched upon , but not 
i n  i ts tota l i ty .  I t  h a s  to  do with  the cumu l at i ve effects of not on l y  thi s p l ant , b ut  the 
p roposed steam p l ant using  l i gn i te to be l ocated in the northwest part of Mi s s i s s i pp i  r ight  
be l ow Memphi s ,  the  p roposed s l udge and  garbage burn i ng pl ant to  a l so be  l ocated in  Memphi s ,  
and o f  course th i s  coal gas if i cat ion p l ant.  

I thi n k  that there is  a di stinct poss i bi l i ty that the cumu l ati ve effects of these three p l ants 
on a i r  qua l i ty ,  added to our a l ready exi st ing  s i tuation , whereby we ' re in v io l ation of EPA ' s  
ai r qual i ty standards al ready , has the potenti a l  for affect ing  the hea l th o f  a l l of us i n  the 
col111lun i ty ,  and as a c it i zen that l i ves i n  that area , it worries me . 

And I al so wonder how one a i r  moni tor  can track emi s s i ons when you con s i der  that we ' ve got 
three prevai l i ng wi nd d i rections in the Ci ty of Memphi s ,  depending  on the time of the yea r .  

I t h i nk  i t  wou l d  b e  di ffi cul t to f i n d  a l ocati on where you cou l d  get better emi s s i on di spersal  
a l l out over the col111lun i ty than the l ocati on we ' re ta l k i ng about , un l ess  you l ocated the pl ant 
d i rectly in  the mi dd l e  of the c ity .  Than k you . 

KH-1 And I wou l d  hope that before there was a conc l u s i on or Fi nal E I S  impl emented , that there 
woul d be an opportun i ty to g reatly expand i n  deta i l  the hea l th and safety measures that are 
go ing  to be taken for the i n-pl ant emp l oyee s .  

KH - 2  The one exampl e ,  a g l ar ing  examp l e  I wou l d  suggest that be added to the E I S ,  wou l d  be 
us ing  carbon monoxi de as an i n d i cato r  gas for l eaks in any part of the system . T h i s  i s  
very s imp l e ;  i t ' s  certai n l y  not an answe r .  

The reason for doi ng thi s i s  because carbon monoxi de wi l l  probabl y  b e  the l argest component , not 
the most toxi c ,  but the h i g hest percentage of emi ss ions . And the i r  techno l ogy for i nd i cati ng  
carbon monoxide exposure i s  al ready avai l ab l e  a nd  i n  p l ace i n  a number of pl ants i n  the c i ty 
a l ready , a conti nuous moni to ri ng i nd i v i dual  system that cou l d  be p l aced at any poi n t  i n  the 
system where there mi g ht be suspected l eaks or emi ss ion s .  
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Th i s  i s  a very s impl e i tem that shou l d  be i ncl uded i n  the E I S .  

KH - 3  Wi thout goi n g  i nto much detai l  about what we al ready know , the l ack of tox i c i ty data o n  
the hundreds o f  poss i b l e  organ i c  and i no rgan i c  compounds l eaves a serious probl em . 

A number of these agents we do know the toxi ci ty of,  and most  of them we don ' t  and a l ot of 
them we never wi l l  because we don ' t  have the funds and they wi l l  not be pri o ri ty-type pol l utants , 
to where we can afford to do a l ot of research on them . So that ' s  go ing  to be an area of short
term testing  that i s  going  to have to be pursued al ong wi th the actual techn ical  aspects of 
the i n -pl ant eval uation and control of the emi ss ion s .  

KH-4 The probl em that i s  not going  to be abl e to be assessed i s  the synerg i sti c ,  or  the add i t i ve 
effects of  these numerous agents i n  the exposure to empl oyees . And i t  i s  the synergi stic  effects 
that cou l d  pos s i bl y  be the most drast ic ,  rather than one spec if ic  agent or one s peci fi c chemi cal 
i n  the fug i t i ve emi ss ions .  

KH-5 The  who l e  i ssue of  the  l atency period for the deve l opment of cancer and  other probl ems , 
such as some reproductive heal th probl ems , i s  al so serious because un less  there i s  a very good 
hea l th study that ' s  unde rtaken through the who l e  process unti l the pl ant goes i nto commerc ia l  
operation - I mean i t  s hou l d  conti n ue even after commercia l  operation - but  i t  i s  go i n g  to  be 
hard to detect at an early stage what might be some of the more serious heal th probl ems asso
ci ated with  coal gasificati on , particu l ar ly in the area of reproducti ve heal th , because I 
woul d imag i ng a l ot of these workers wou l d  be young workers of ch i l dbeari ng age , and there i s  
a l ready some precedent for women i n  the synfue l s  projects be i n g  excl uded sol e ly  o n  the bas i s  
o f  thei r abi l i ty to bear ch i l dren . 

Th i s  i s  i l l egal , and there has been no - They are not addres s i n g  where th i s  i s  happen i n g ,  to 
come to Wash i ngton . The reproduct i ve heal th of the ma l e  empl oyees i s  not bei ng addressed. 

We don ' t  know about the stratogeni ci ty ( teratogenc ity ) , or the potent ia l  of these agents to 
cause bi rth defects , or the potent ia l  of these agents to cause mutagen i c ,  or mutati ons , 
mutagen ic  changes.  

KH-6 In  the EIS there is one poi nt that I strong ly  di sagree wi th , and thi s has to do wi th the 
r i ght to know. 

The workers , because of the tox ic  nature of the envi ronment , wh i ch i n  my opi n i on wi l l  be one of  
t he  more toxi c  p l aces i n  the c i ty - is  or  has  t he  potential  to be  excuse me  - is  t he  worker ' s  
r i ght to know that they are goi ng  to be working  i n  h i gh ly  hazardous envi ronments , or i n  poten
t ia l l y  hazardous  envi ronments . 

The E I S  was i n correct i n  the i r  statement that workers i ndi vi dua l ly  woul d not have access to 
the i r  med ica l  records , on ly  the i r  phys i c i a n .  OSHA has a pol i cy that was impl emented i n  August 
stat ing  that workers do have the r i g ht to have access  to the i r  medi cal  records , al l a i r  sampl e 
nature , i n formation of th i s  data . 

KH- 7  My mai n po i n t  woul d be that there be adequate funds , substanti al  funds avai l abl e to 
research the heal th effects of the workers i n  the pl ant from the i n i tiation of the project , and 
that thi s be a very wel l -known epidemi l og i c  study done by profess ional s with tra i n ing  in th i s  
area . 

KH-8 I wou l d  al so recorrvnend , and I don ' t  know whether th i s  i s  bei ng cons i dered or not , but 
that an i ndustr i al hyg i en i st be h i red ful l -time at the pl ant so l e l y  to handl e the i ndustria l  
hygi ene probl ems - not  a safety eng i neer who i s  go i n g  to  be  g i ven i ndustri al  hyg i ene respon
s i b i l i ty ,  but an i ndustr ia l  hyg i en i s t  in addi tion to a safety engineer.  
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TE�ECOPIER 
(801) 11211-11881 

United States Department o f  Energy 
Chicago Operations & Regional O f fice 
9 7 0 0  South Cass Ave . 
Argonne , IL 6 0 4 3 9  

Re : Report of Presiding Panel 
the Memphis Light , Gas and Water 
Industrial Fuel Gas Demonstration 
Pro j ect , DOE/E I 3 - 0 0 71-D , Public 
Hearing in Memphis , Tenne ssee , 
December 3 ,  1 9 80 

The draft environmental impact statement (DE I S )  on the 
Memphis Light , Gas and Water Industrial Fuel Gas Demonstration 
Project DOES NOT adequately consider the alt�rnative sources of 
water for cooling and process ing high-sulphur coal at the mediwn
Btu industrial fuel demonstration proj ect . 

Based on the DEIS and the comments submitted at the public 
hearing in Memphis ,  Tennes see , December 3 ,  1 9 8 0 , and thereafter 
through December 15 , to D r . Robert Laza , as wel l  as the comments 
of the National Wildlife Federation , this panel submits the 
following interim report without surrendering any rights to add 
final comments to tha FEI S .  

PB-1 The gasification plant design must include a closed-sys tem 
treated waste water recycling system . I t s  design must include 
drawing water initially from the Mississippi River and/or clar
ified water from the municipal sewage system for the gas i fication 
process . The plant must use these al ternative sources as soon as 
practicable . 

PB-2 There must be adequate air monitoring o� the plant and its 
emissions so as to insure health safety within the plant and to 
safeguard all parts o f  the greater Memphis area . This includes 
an adequate number o f  air-monitoring stations , in view o f  pre
vailing wind patterns . '!his must include adequate personnel , 
training and contingency procedure s ,  and monitoring devices 
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within the plant . See comments submitted by National Wi l d l i f e  
Federation . 

PB-3 Fina l ly ,  the pane l urges the purchase of a compensating 
amount of wet-lands acreage to mitigate the wet-lands los s  
occasioned by use o f  the Allen site . The pane l  urges DOE and 
MLGW to use their best efforts to obtain funds to purchase 
substituting acreage . 

Respectfully submitted , 

C ��k� 
Dr . George Hol l i s  
Panelist 

d(tvv �G2'zt-�i----- i/1�/};1 
Dr . G len E .  Peterson 
Pane l i s t  
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Appendi x A . 5  

RESPONSES TO COMMENTS G IVEN AT THE PUBLIC  HEARING 

Response to ED Comment No .  

See response to CBF No . 5 .  

Response to ED Corrrnent No .  2 

See responses to DO I Comment No.  4 ,  MAS Corrrnent No . 3 ,  and MAS Comment No . 5 .  

Res ponse to JR  Comment No .  l 

A di scuss ion of the use of al ternati ve water sources has been added to Sect . 2 . 3 . 2 . l  (Al ternati ve 
Pl ant Makeup Water Sources ) .  

Response to AF Comment No.  l 
Fi re p rotection i s di scussed i n  FEIS Sects . 3. 1 . 8 . 4  and 4 .  1 . 8 . 2 .  

Response to PT Comment No . l 

Cumul ati ve effects of future projects cannot be assessed at th i s  time , because these projects 
are in the early p l anning  stage and no des i gn i n formati on i s  avai l abl e ;  however ,  before any of 
these pl ants become operati onal , thei r impacts on ai r qual i ty must be assessed as part of the 
nonnal permitting  procedure .  

The proposed a i r  q ua l i ty mon i tor represents an  addi tion to the exi sting  mon i toring  stat ions  i n  
Me�phi s a nd  has  been pl aced near the area of  max imum projected impacts cons idering meteoro l og i ca l  
condi ti ons . The  proposed s i te i s  suffi ciently far removed , con s i deri n g  prevai l i ng wi nd di rec
t ions , to mi n imi ze g round-l evel concentrations of atmospheri c emi s s i ons  from the proposed 
faci l i ty in the downtown area . 

The di stri bution of ground- l evel concentrati ons of pol l utants i s  g i ven i n  Sect . 4 . 1 . l  . 2 .  

Response to KH Comment No .  l 

In-pl ant hea l th and safety measures are descri bed i n  Sects . 4 . 5 . 8  and 4 . 6 . 9  of the FE I S .  

Response to KH Comment No .  2 

Carbon monoxide wi l l  be used as an i nd icator compound.  See Sect .  4 . 5 . 8  of the FE I S .  

Response to KH Corrment No. 3 

See Sect . 4 . 4  and response to corrment NWF-2 .  

Response to KH Corrment No .  4 

A comprehens i ve hea l th effects study deal ing  wi th the concerns you have rai sed i s  pl anned. 
Detai l s  of th i s  study are g i ven in FEIS Sect. 1 . 4 . 8 . 3 .  See Sect . 4 . 4  for the resu l ts of a 
prel imi nary analys i s .  
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Response to KH Comment No . 5 

An occupati onal hea l th study wi l l  be perfonned as descri bed i n  Sect .  1 . 4 . 8 . 3 .  Medi cal  moni 
toring and survei l l ance i s  d i s cussed i n  Sect .  4 . 5 . 8 . Based on a prel imi nary heal th ri s k  
assessment ,  no heal th concerns have been i denti fied that wou l d  i nd i cate that the ci ted effects 
are to be expected . 

Response to KH Comment No. 6 

Workers wi l l  have access  to the i r  med i ca l  records i n  accordance wi th OSHA pol i cy .  Furthermore , 
a worker educat ion program i s  p l anned (Sect. 4 . 6 . 9  of the FE I S ) . 

Ai r mon i tor ing data wi l l  be made avai l ab l e  to the publ i c .  

Response to KH Comment No . 7 

Suffi c i ent resources wi l l  be provi ded for an adequate i ndustri a l  hygi ene program . 

MLGW ' s commi tments towards worker safety and protecti on are g i ven i n  Sects . 4 . 5 . 8  and 4 . 6 . 9  of  
the FE I S .  

Response to KH Comment No. 8 

At th i s  time , i t  i s  not expected that a fu l l -time i ndustri a l  hyg ien i st wi l l  be requi red . 

Response to PB Comment No. 1 

The zero-l i q u i d  di scharge opti on and a l ternati ve p l ant makeup water sources are di scussed i n  
Sect .  2 . 3 . 2 . 1  o f  the FE I S .  These opti ons wi l l  be cons i dered i n  the dec i s i on-making  process . 

Response to PB Comment No. 2 

Ai r qual i ty mon i toring i s  descri bed i n  Sect. 4 . 5 . 2  of the FEIS . Heal th concerns are addressed 
in Sects. 4 . 4 , 4 . 5 . 8 , and 4 . 6 . 9 of the FE I S .  DOE fee l s  that these moni tor ing programs are 
adequate to address your concerns .  The adequacy o f  the s i ting  of  ai r q ua l i ty mon i tors i s  
d i s cussed i n  response to MAS Comment No . 2 .  

Response to PB Comment No . 3 

See response to DO I Comment No .  4 .  
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EFFLUENT CHARACTER I ST ICS - POLYCYCL IC AROMATIC  HYDROCARBONS 

The concentrations of pol ycycl i c  aromati c hydrocarbons ( PAHs ) in the effl uent-treated wastewater 
from the MLGW demon stration p l ant  are expected to be rel ative ly  l ow .  The h i g h  temperatures and 
h i g h  conversions  c haracterist ic  of the U-gas gas i f i cation proces s  mi n imi ze the formati on of tars , 
o i l s ,  and PAH speci e s .  Rel atively l i ttl e quanti ative i nformati on i s  ava 1 l abl e on PAH l evel s i n  
coal conversion  process streams . 

Wa stewater samp l es were col l ected from the raw-gas quench scru bber at I GT ' s  LI-gas p i l ot pl ant 
and analyzed by Energy Impact Associ ates . l  The concentrations in the demonstration pl ant ( with  
the waste heat boi l er preceding  the raw-gas scrubber) may d i ffer because t he  p i l ot p l ant has  no  
waste heat boi l er .  The resu l ts at steady-state cond i tions  i nd i cate that the U-gas p i l ot p lant  
produces a fai r ly  c l ean scru bber effl uent stream : 

Compound 
Naphtha l ene 
Acenaphthyl ene 
Fl uorene 
Fl uoranthene 
Pyrene 
Phenanthrene 
Anthracene 
Total phenol s 
Cyani des 
Benzene 
Tol uene 
Chl oroform 

Concentration  (ppm) 
0 . 1 4  
0 . 006 
0 . 002 
0 . 1  
0 . 1 1  
0 . 79 
0 . 006 
0 . 26 

< 0 . 1  
0 . 45 
0 . 004 
0 . 1 3  

Compared wi th  these steady-state val ues , the trans ient  startup PAH val ues ( where temperatures and 
coal conversion  effi c i enci es were l ower)  from the U-gas process were observed to be hi g her . I t  
wa s al so observed that most o f  the organ i c  pol l u tants were quanti tati vel y adsorbed o n  the car
bonaceous  particul ate matter present in the raw-gas scrubber effl uent .  

The treated wastewater , compared wi th t he  raw scrubber l i quor ,  wou l d  have substantial l y  l ess PAH . 
The removal percentages that cou l d  be expected i n  a conservati vely desi gned water treatment 
fac i l i ty c an be approximated by u s i ng data deri ved from an SRC - I  l iquefaction pl ant ,  where the 
raw-water PAH concentrati ons were general l y  4 to 1 00 t imes h i g her than s hown previous ly  for U-ga s .  
For a system i ncorporating bio l ogi cal ox i dation pl u s  carbon , the removal percentages for a sl ate 
of PAH speci es ranged from 75 to 96% . 

I n  such a study conducted at an SRC p i l ot pl ant i n  Ft . Lewi s ,  Wash ington , PAHs were found i n  the 
effl uent whi l e  the p l ant was operating  i n  the SRC - I  mode us i ng Kentucky h igh-sul fur bi tumi nou s 
coal ; val ues were reported by Hi ttman . 2 Al though  envi ronmental concern exi sts becau se of thei r 
carc i nogeni c  potenti a l , the smal l quanti t ies  of PAH found i n  the process was tewater were bel ow 
those l evel s consi dered hazardou s .  Even before wastewater treatment, the PAH l evel s were l to 
6 orders of magn i tude bel ow the m i n i mum acute toxi c i ty effl uent ( MATE) val ues based on hea l th 
effects . 3  

Very l imi ted data are avai l abl e on the l ow-l evel c hroni c  effects of PAH s .  Many of the avai l abl e 
studies  have focused on the l ong-range effects of o i l  sp i l l s  and other petrol eum pol l uti on , but 
the extent of the PAH effect i s  not d i scerni bl e from these stud i es . B iodegradat1on  i s  expected 
to be vari abl e ;  it can reduce  some speci es concentrations 30% or more and , by i tse l f ,  cannot be 
depended on to reduce the l evel of any part icu lar PAH compound i n  the effl uent streams by more 
than 80% . A�ti vated carbon treatment fol l owi ng the b iol ogi cal ox idati on stage can be expected 
to reduce an addi ti onal 75% of the final effl uent to be di scharged to the r i ver . 

D i l ution by ri ver water , even under ten-year l ow-fl ow cond i ti ons , l eads to vani s h i ng l y  sma l l  con
centrati on s ,  in the 0 . 1  µg/l i ter range for many of the speci e s .  



Stream 

Temperature,  °C 

Vel oc i ty ,  m/sec 

Di amete r ,  cm 

Hei g ht ,  meters  above 
grade 

Coordi nates , m 
x ( east)b 
y ( north)b 
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SOURCE PARAMETERS FOR GASEOUS EMISSIONS 

Stretford 
vent 
gas 

l 07 

37 

43 

30 

260 
305 

Bo i l  er 
stack � 
204 

1 4  

340 

46 

260 
1 52 

aincl udes i nc i nerator off-gas .  
bx = y = O at southwest corner of pl ant .  

Cool i ng 
tower 

260-273 
46-91 

Fl are 
__!l!L 

93 

6 

1 27 

76 

488 
4 1 1 
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RESOURCE REQU IREMENTS FOR CONSTRUCTION AND OPERATION 

Materi a l s  for constructi on 

Significant quanti ties of materi a l s  are to be consumed during the construction phase. 
Estimates of major resources i ncl ude : 

Water 

Concrete 

Steel (structural 
and reinforci ng)  

Surfaci ng 

Roofi ng 

Ti l e  fl oori ng 

Acousti cal cei l i ng 

Wood 

Gl ass 

P ipe 

E lectri cal wiring 

Fuel (propane)  

El ectri ci ty 

Materi a l s  for operation 

4 . 38 x l o-4 m3/s ( 1 0 ,000 gpd )  

26 , 759 m 3  ( 35 ,000 yd3 )  

5750 tons 

267 ,560 m2 ( 320 ,000 yd2 ) 

1 393 m2 ( 1 5 ,000 ft2 ) 

1 393 m2 ( 1 5 ,000 ft2 ) 

1 393 m2 ( 1 5 ,000 ft2 ) 

47 m3 (20 , 000 bd ft ) 

279 m2 ( 3 , 000 ft2 ) 

4000 tons 

609 ,600 m (2 ,000 ,000 ft) (various si zes ) 

S igni fi cant quanti ties of resources are to be consumed duri ng operati on of the demonstrati on 
faci l i ti es .  Estimates of major consumabl es i ncl ude : 

Coal (western 
Kentucky No . g ) 

Water 

E l ectri ci ty 

Natural gas 

Phosphate 

Sel exol sol vent 

Sodi um carbonate 
(soda ash ) 

Potass i um carbonate 

Sul furi c acid 

1 ,042 , 1 40 tons per year 

5 . 09 x 1 06 m3/year (0 .89 x 1 09 gal /year) 

356 MW/year 

0 . 1 1  x 106  m3 ( 3 . 8  x 1 06 ft3/year ) 

3 . 0  tons per year 

20 . 3  tons per year 

456 . 2  tons per year 

22 . 6  tons per year 

223 . 7  tons per year 
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Caustic ( 50% NaOH ) 5 . 9  tons per year 

Amine 0 . 05 tons per year 

Hydrazine 2 . 1  tons per year 

Corros i on i nh ib itor 2 1 . 5  tons per year 

Di spersant 1 1 . 5 tons per year 

Chl orine 1 4 . 9  tons per year 

Acti vated carbon 50 . 0  tons per year 

Hydrated l i me 451 8  tons per year 

Polymer 0 . 66 tons per year 

Phosphori c aci d  3 . 3  tons per year 

Rhone Progi l type CR 
catalyst (su l fur 
recovery ) 20 . 6  tons per year 

N-25 American Cyanami d 
catalyst ( tai l - gas 
treatment) 3.2 tons per year 

Methanati on cata lyst 5 . 3  tons per year 

Uni ted G3/C catalyst 
( credi t generation ) 4 . 0  tons per year 

Uni ted C72 catalyst 
( credi t  generation)  6 . 1  tons per year 
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OVERALL BLOCK FLOW DIAGRAM OF THE I FGOP 

Source : ER, Fi g .  2 . 1 1 , p .  2-38 
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HYDROLOGY 

General l y ,  for pl anni ng purposes , fl oods having an assi gned ri sk are sel ected for use i n  the 
desi gn . These events ,  conmonl y tenned the 1 0- ,  50- , 1 00 - ,  and 500-year fl ood s ,  have a 1 0 ,  2 ,  
l ,  and 0 . 2% chance,  respecti vel y ,  of bei ng equal ed or exceeded duri ng any yea r .  The ri sk of 
experi enci ng a rare fl ood i ncreases when period s  greater than one year are consi dered . For 
exampl e ,  t he r i s k  of havi ng a fl ood that equal s or exceeds the 1 00-year fl ood ( 1 %  chance of 
annual occurrence )  i n  any 50-year peri od i s  about 40% ; for any 90-year peri od , the ri s k  
i ncreases to  about  60% . 

To pred ict the magni tude of any fl oodi ng event ,  two important sets of parameters may be 
identi fied : maximum fl ows to be conveyed duri ng the fl ood and the hydraul i c  characteri sti cs  
of the stream system that wi l l  convey the  fl ood . 

Maximum fl ows are detenni ned by u s i ng gages to anal yze hi storic fl ow data of streams . 
Probabi l i t ies  are assi gned , based on a process of ranking  hi storic maximum s .  The l onger the 
period of recorded data , the more rel iab le  the fl ow ca l cul ati ons .  Regression  equati ons have 
been devel oped for ungaged streams in most areas of the country, hased on  the fol l owing drai nage 
bas i n  characteri st i c s :  drai nage area , channel s l ope , l and u se ,  soi l type , percentage of area 
that serves for storage of surface water , and i ndex of average annual excess  prec i p i tation . 
Once the fl ows have been determi ned , physical hydraul i c  characteri stics of the stream to be 
anal yzed must  be determi ned . The cross-secti ona l area of the stream must be determi ned , and 
obstructions to fl ow, such as  bridges and dams , must be surveyed . Manni ng ' s  " N " val ues  must be 
assi gned to the reaches of the stream . Methodol ogies exi st for hand-cal cu l ating the fl ood 
e l evati ons ,  based on th i s  data . However , thi s cal cul ation i s  very l engthy and tediou s .  
Computer model s have been deve loped to d o  the work faster and more accuratel y .  Even w i t h  the 
sophi sti cation of the computer model s ,  i t  can be very diffi cul t to i dentify the phys ical para
meters suffi ci entl y to gai n the confidence requi red for the project .  The  u l timate method of  
anal ysi s wou ld  empl oy a physical model of the stream i n  questi on , but the cost factor i s  
prohibitive i n  most cases .  

The rel iabi l i ty of the fl ood el evati ons and d i scharges i s  good for the proposed s i te .  Gage 
data for the Miss i s s i pp i  Ri ver have been recorded conti nuous ly  for 29 years . Therefore , fl ow 
determi nations are extremely  rel iabl e .  The hydraul i c anal ysi s was determi ned by u si ng the U . S .  
Army Corps o f  Engi neers ' ( COE )  physical model of the Mi s si ssi ppi Ri ver . The el evati ons devel oped 
by the model are extremel y  rel iabl e , assumi ng there are no fa i l ures in  the l evee system a l ong 
the Mi ssi ssi ppi Ri ver .  
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Appen d i x  B . 2 . l  

GEOLOGY 

Geol ogy of the Memph i s  area i s  i l l u strated in the bl ock  di agram in Fi g .  B . l . Reg i onal 
westward d i p of  bedroc k is refl ected in the l oca l  structu r e .  The d i a g ram a l so  s hows l atera l 
d i scont i n u i ty of  the Jac kson c l ay i n  the southeast  Memphi s  a rea . Maj or phys i og ra p h i c  features 
s hown i nc l ude the Mi s s i s s i ppi  Ri ver fl oodpl a i n ,  the terrace and l oess  depo s i ts ,  and major  
streams d ra i n i ng the area . 

The bl ock  d i agram s hows very general stra t i g raph i c i nformati on for roc ks and s ed iments o l der  
than Eocene Age .  F i g u re B . 2  g i ves a more c ompl ete strati graph i c  col umn for rock u n i ts u nder
l yi ng the s i te at depth . 

The s i te i s  under l a i n  by a bout 46 m ( 1 50 ft ) of sand and g ravel ri ver al l u v i um ,  whi c h  l i es 
u nconfo rma b l y  on the  Jac kson c l ay .  To pogra phy o f  t h e  eroded surface o f  t h e  Jackson c l ay i s  
i rreg u l a r  and has been mapped by t h e  Corps of  Engi neers4 ( Fi g .  B . 3 ) .  Bori ngs made dur ing  s i te 
i nvesti gations  s how the e l evation  of t he a l l u v i um-cl ay i nterface to be 1 6  to 1 8  m ( 5 5  to 6 0  ft ) 
and 2 0  to 22 m ( 6 5  to 7 0  ft)  i n  two l ocati ons . These el evati ons general l y  s u pport the  topogra p h i c  
i nterpreta t i on by Kr i n i ts ky a n d  Wi re . 4  

The Jac kson c l ay forms a n  aqu i c l ude s eparati ng groundwater o f  the a l l uv i um from the hydrol o g i c  
sys tem of t he Memp h i s  sand o r  500-ft sand beneath most of t h e  Memphi s  area . The Jackson  c l ay i s  
a bs ent  t o  the southeast of  Memph i s ,  and terrace depo s i ts are i n  contact wi th  the aqu i fer sands i n  
that  a rea . 5  Texture o f  sed i ment i n  t he Jac kson forma t i on i s  var i a bl e ;  some areas are sandy , and 
the re is  i ndi cation  that l ea kage may occur in  some areas . 5  One area s u s pected of l ea kage i s  
beneath Nonconnah Creek . It has been suggested that the course of the creek i s  contro l l ed by an 
east-west tren d i n g  fau l t . 5  Conc l u s i v e  ev idence to s up port or refute hydro l o g i c  i nteract ion  
between the  a l l u v i um and  the potabl e aqu i fer  or  the  ex i stence of a fau l t  does not  currentl y 
ex i st ;  howeve r ,  t hese hypotheses have been deve l o ped to expl a i n  hydrol o g i c  behav i or of the 
aqu i fe r  and wel l l og observati ons . F i g u re B . 4  s hows the areal extent of the cone of depre s s i o n  
i n  the  500-ft sand . T h e  s i te i s  l ocated near t h e  western edge ,  t h e  genera l area i n  wh i c h  l eakage 
through the J a c kson c l ay may occu r .  S i te - s pec i fi c  s ubsurface i nvesti gations  extending  i nto the 
Memp h i s  sands have been performed ; however , the t h i c kness of the J ac kson  formati on  at the s i te 
i nd i cates that i t  i s  both i ntact  and extens i ve .  A subsurface profi l e  based u pon the i nvesti gat i ons  
i s  s hown in  Fi g .  B . 5 .  I n  the  u n l i ke l y  event t hat a c onnect i on were present i n  the area of the 
s i te ,  seri ous  contami nat i on of the a l l u v i a l  aqu i fer  in th i s area cou l d potent i a l l y  resu l t i n  
contami nati on  o f  the  Memphi s water s u ppl y .  T o  mi n imi ze th i s pos s i b i l i ty ,  the pl ant ' s  coal  and 
and ash storage a reas  wi l l  be l i ned wi th  an impermeabl e synthet i c  l i ner  to col l ec t  l eac hate and 
prevent i t  from contami nati ng t he a l l u v i a l  aqui fer . Leaks wi l l  be i dent i f i ed through the use  
of underl i ne r  d ra i ns and wi l l  be l ocated and  r epa i r ed before the l ea k  worsen s . 

Sei smi c i ty i n  the  Memph i s  area i s  rel ated to sei smic  acti v i ty i n  the N ew Madri d  fau l t  zone and 
a s soc i ated structures  in the Rou g h  Creek and St . Genev i eve  fau l t  zones . F i g u re B . 6  s hows the 
general l ocati ons  of  the  majo r  fau l t  systems of the northern Mi s s i s s i ppi  embayment and adj acent 
areas . The B i g  Creek fau l t  zone , part of the New Madr i d  system of fau l ts ,  l i es a few mi l es 
wes t  of Memph i s .  

The d i s tri butiQn  of earthquake e p i c enters i n  Fi g .  B . 7  s hows that the focu s  o f  se i sm i c  events 
in the upper embayment is in the New Mad r i d  zone . The h i sto ri c  recu rrence i n terval of earth
quakes  wi th  i ntens i t i es of  V I I or greater for the reg i on is about 1 1  years . 6  The recurrence 
i nterval  of damag i ng q uakes in the Memph i s  a rea is about 40 yea rs . 6  
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Fi g .  B . 6 .  Tecton i c  map of i ntersection  area of the extens i on of the New Madrid Sei smic 
Zone and the 38th paral l e l  l i neament .  Source :  Mod i f i ed from W. J .  H i nze ,  L .  W .  Bra i l e ,  
G .  R .  Kel l er ,  and E .  G .  L i d iak ,  A Teetonio overview of the Centrai Mideontinent , NUREG-0382 , 
U . S .  Nucl ear Regu l atory Commi ss ion , Wa shi ngton , D . C . , 1 97 7 ,  p .  1 0 .  
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Fi g .  B . 7 .  Di str ibution o f  reported earthquakes o f  mb � 3 . 0  from 1 833  through 1 97 2  i n  
the Central Midcontinent . The numbers refer to the number o f  earthquakes w ith the same epi center .  
Source : W .  J .  H i nze,  L .  W .  Brai l e ,  G .  R .  Kel l er ,  a nd  E .  G .  Li d i a k ,  A Tectonic overview o f  the 
Central Mid continent, NUREG-0382 , U . S .  Nucl ear Regul atory Commi s s i on , Wash i ngton , D . C . , 1 977 , 
p .  29 . 
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Append i x  B . 2 . 2  

SOIL  AND GROUNDWATER CHARACTERISTICS OF  THE PROPOSED S ITE 

Both the soi l s  ex i sting  on the proposed s i te and the material  to be used i n  fi l l i ng  the area to 
grade el evation cons i st of f ine to coarse sand hav ing  l i ttl e s i l t  and cl ay content . The so i l  
i s  permea bl e ,  i s  wel l  drai ned near the surface , and has l ow ion  exchange potenti al . H i gh  water 
i n  the Mi ssi ssi ppi River and Lake McKel l ar saturates the soi l s ,  resul ti ng i n  anaerobic conditions  
coupl ed with e l evated rates of groundwater movement  i n  the  phreatic zone . 

The domi nant soi l -groundwater i nteractions known to occur i n  the al l uv ia l  soi l s  i n  thi s area 
are rel ated to the carbonate and bi carbonate buffer reaction s ( E R ,  vol . 2 ,  Sec t .  3 . 3 . 2 . 3 ,  
p .  3-87 ) . Resul ts of groundwater mon i toring  during  1 978 and 1 979 are su11111ari zed i n  Tabl e 8 .2 .  
Groundwater i s  neutral to sl i ghtl y al kal i n e ,  i s  h i gh  i n  total di ssol ved sol i ds , and conta i ns the 
major d i ssol ved spec i es cal c i um,  magne s i um ,  i ron , bi carbonate , and sul fate . Reduced condi tion s ,  
o r  formation o f  metal compl exes i n  groundwater , are refl ected i n  the rel ati vel y high  d i s sol ved 
i ron content observed duri ng the mon i toring  program (Tabl e 8 . 1 ) .  

Groundwater movement beneath the s i te i s  known to respond rap id ly  to fl uctuations i n  the water 
l evel of adjacent surface water bodi es . Tabl e 8 . 2  presents the resul ts of groundwater l evel 
mon i tor ing  correl ated with water l evel s in Lake McKel l ar .  Di rec ti on o f  movement a t  shal l ow 
depth i s  general l y  assumed to be l arge ly  l ateral and i n  a downgrad i ent di recti on , normal l y  toward 
a surface water body , wi th d i recti on of movement reversi ng duri ng fl oods . Hor izontal permeabi l i ty 
of the shal l ow i s  greater than vertical  permeabi l i ty ( ER ,  vol . 2 ,  Sect . 3 . 3 . 2 . 3 ,  p .  3-82 ) . Upon 
compl eti on of the s i te f i l l ,  vertical groundwater fl uctuati on may range from an average l ow 
l ake l evel of about  57 m ( 1 85 ft ) to the l evel of a 1 00-year frequency fl ood , about 69 m ( 225 ft) , 
a range of 1 2  m (40  ft ) .  Lateral groundwater movement from the center of the si te to Lake 
Mc Kel l ar i s  about 305 m ( 1 000 ft ) .  
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Table B . 1 .  Summary statistics o f  seasonal shallow groundwater 
field surveys conducted between May 1978 and January 1979 

Parameter a 
Range 

Mean 
Number of Standard 

low/high observations deviation 

Physical 
pH, units 6.7/6.7 6.7 2 0 

Total dissolved solids 408/450 434.2 6 1 7 . 1  

Total suspended so l ids 32/78 45.4 8 14 . 1  

Total a lka l inity 332/365 354.0 8 1 2 .7 

Oil and grease 0.2/1 . 1  <0.71 8 b 

Nutrients 
Total kjeldahl n itrogen 0.1 6/1 .06 0.52 8 0.291 

Nitrite n itrogen 0.01 5/0.095 0.039 8 0.032 

N itrate nitrogen 0.02/1 . 1 5  0.327 8 0.478 

Ammonia nitrogen 0.07/0.5 1 0  0.293 8 0. 184 

Total phosphorus 0.1 9/0.44 0.365 8 0.098 

Organic phosphorus <0.01 /0.09 <0.045 8 b 

Orthophosphate <0.03/0.37 <0.253 8 b 
Organics 

BOD5 0.9/8.0 5.48 8 2.95 

COD 4/26.0 1 2 .73 8 7 .55 

TOC, pr�sent 4 . 1 /1 1 .0 7.02 6 2.78 

DOC 3.1 /7.2 5 . 1 5  6 1 .57 

Phenol 0.007/0.021 0.01 26 8 0.0052 

Major an ions 
Chloride <0.5/9.0 <4.483 8 b 

Cyanide <0.005/<0.005 <0.005 8 b 
F luoride 0.06/0.24 0 . 159 8 0 . 167 

Sulfate 24/75 42.63 8 21 .42 1 

Major cations 
Aluminum <0.05/0.4 <0. 1 6  8 b 

Barium 0.4/1 .73 1 .003 8 0.508 

Calcium 90.2/103.5 96.26 10  5.03 

Iron 1 6.0/2 1 .5 19 .41 10 1 .99 

Magnesium 1 0.0/33.4 26.76 1 0  8.95 

Other metals b 

Antimony <0.0 1 /<0.1 <0.055 8 b 
Arsenic <0.01 /0.02 <0.046 8 b 

Bery l l ium <0.002/<0.002 <0.002 6 b 

Boron <0.01/0 . 19  0.09 6 b 

Cadmium 0.0025/<0.01 <0.006 8 b 

Chromium, total 0.005/0.008 <0.020 7 b 

Chromium, hexavalent <0.01 /<0.01 <0.01 6 b 

Cobalt <0.0 1 /0.01 <0.01 8 b 

Copper <0.005/0.066 <0.01 58 7 b 

Lead <0.01 /0.02 <0.0 19  7 b 

Manganese 0.0 1 /29.0 10 .76 7 1 2 .46 

Mercury (µg/liter) <0.2/2.0 <0.675 8 b 

Molybdenum <0.03/<0.03 <0.03 6 b 

Nickel 0.007/0.02 0.01 1 5 0.005 

Selenium <0.005/<0.01 <0.008 6 b 

Strontium 0.21 /0.339 0.269 8 0.0468 

Titanium <0.01 /<0.1 <0.07 6 b 
Uranium <1 .0/< 1 .0 <1 .0 4 b 

Vanadium <0.08/<0.08 <0.00 6 b 

Zinc 0.022/0.033 0.026 7 0.0057 

Zirconium <2.0/2.0 <2.0 6 b 

• I n  mg/liter, except as otherwise noted. 
b Standard deviation not computed. 
Note: For calculation of means and standard deviations, all less-than-detectable values 

were assumed to equal the l im its of detection. Means calculated in this way reflect higher 
values than actual ly occur and should be regarded as maximum possible mean values. 
Standard deviations were not determined for parameters that were present at less than 
detectable levels. 

Source: Energy Impact Associates. 
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Table 8.2. Well measurements, shallow well at Allen site (once weekly) 

Lake McKellar Measured I ncrement between 

Date 
Measured level at the Ensley level of water well and l ake levels 

( 1 979) 
Time depth to Remarks Engineering Yard in well (ft; + indicates well 

water a (ft above mean (ft above mean level was above 

sea level) sea level) lake level) 

Jan. 1 9  1 : 23 PM 1 1 '0" Rainy; top of 200.25 201 .5 +1 .2 

orange casing 

Feb. 7 1 0:40 AM 1 3'0" Top of casing 1 98.05 1 99.5 +1 .4 

Feb. 22 1 1 :45 AM 21 '9" Top of casing 1 9 1 . 1 5  1 90.7 -0.4 

Mar. 2 3 :00 PM 5'9" Top of casing; sunny 207.25 206.7 -0.5 

Mar. 9 4 :00 PM Unable to Area flooded 2 1 3.55 
measure 

Mar. 1 6  3:30 PM Same Same 21 6.85 

Mar. 23 2 :00 PM Same Same 21 5.05 

Mar. 30 1 :30 PM Same Same 21 2.05 

Apr. 6 9:00 AM Same Same 21 3.45 

Apr. 1 3  7 : 00 AM Same Same 2 1 6.45 

Apr. 20 6 : 00 AM Same Same 2 18 . 1 5  

Apr. 27 6 :30 AM Same Same 2 1 7 . 1 5  

May 4 7 : 00 AM Same Same 2 1 1 .65 

May 1 0  4 :30 AM Same R iver dropping; well 208.85 
sti l l  inaccessible 

May 1 8  5:30 PM 7'3" Sunny; area surround- 204.95 205.2 +-0.3 

ing well finally dry 

May 24 7 :30 AM 1 0'4" Sunny 200.75 202.2 + 1 .4 

June 2 1 2:05 PM 1 2'8" Rain 1 98.25 1 99.8 +1 .6  

June 7 4 :30 PM 1 1 ' 1 1 "  Sunny 200.05 200.6 +-0.5 

June 1 4  1 0:00 AM 1 4'6" Sunny 1 97.55 1 98.0 +-0.4 

June 2 1  8 :00 AM 1 7' 1 0" Sunny 1 93.35 1 94.7 + 1 .3 

June 30 8:45 AM 1 7'9" Sunny 1 94.95 1 94.7 -0.2 

July 7 1 0: 00 AM 20'0" Gloudy, rain 19 1 .55 192.5 +0.9 

July 1 2  6 :45 PM 20'2" Su nny 1 92.55 1 92.3 -0.2 

July 20 8:30 AM 1 9'2" Cloudy 1 93. 1 5  193.3 +0.2 

• Elevation of well casing top 2 1 2.48 ft above mean sea level. 
b Determined by calling U.S. COE, Memphis District. 
Sou rce: Monitoring data from Energy Impact Associates. 
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Append ix  B . 2 . 3 

MOB I L I TY OF CONTAMI NANTS I N  THE SOI L-GROUNDWATER ENVI RONMENT 

Movement of potentia l  contami nants i n  the so i l  and groundwater env ironment i s  d i fficu l t to 
pred i ct because so many factors enter i nto so i l  and grou ndwater c hemi stry . Ava i l abl e general 
i nformation perta i n i ng to so i l  c haracter and groundwater mon i tor ing i s  suffi c i ent to a l l ow 
pred i cti on of the general behavi or of several potentia l l y  tox i c  el ements i n  the subsurfac e .  

Many factors , both i nternal and external to the so i l  system , i nfl uence movement o f  trace e l ements 
in soi l s . External factors i nc l ude c l imate and re l ated factors such as  mo i stu re i nput and 
temperature . Soi l properties exerti ng the greatest effect on the chem i stry of soi l attenuati on 
incl ude ( 1 )  the su rface area and amount and types of c l ays present ( re l ated to so i l  texture ) ; 
( 2 )  the amount of i ron , a l umi num , and manganese hydroxy oxi des ; ( 3 )  pH ; ( 4 )  redox cond i ti ons ; 
( 5 )  organ i c  matter content ;  and ( 6 )  the type and concentrati on of other ions  or gases i n  the 
so i l .  Other factors such as bi o l ogi cal acti v i ty ,  hydro l ogy , pore-space geometry , d i sposal -area 
des ign , t ime si nce d i sposal , and i n i ti al waste c hemi stry wi l l  a l so i nfl uence the fi nal so i l  
so l ution c hemi s try . 

Tabl e B . 3  shows general mobi l i ty rel ationshi ps for several tox ic  trace el ements under aerobi c 
and anaerobi c ,  acid  to a l kal i ne condi ti ons . 7  So i l  condi tions  beneath the waste d i sposal areas 
and coal p i l e  are expected to be predomi nantly i n  the anaerobi c-neutral to a l ka l ine  condi tion . 
The soi l  general l y  has a l ow attenuation capac i ty for most metal s because permeabi l i ty i s  hi g h ,  
c l ay content i s  l ow resu l ting  i n  l ow cation exc hange coeffi cent ( CEC ) , and reduc i ng condi tions 
are expected to predomi nate be l ow shal l ow depths . 

Table B.3. General mobility of selected elements under aerobic 
and anaerobic conditions 

Mobility in Aerobic Anaerobic/ Anaerobic/neutral 
leachate conditions acid to alkaline 

High Se Cd, Ni ,  Hg, Zn As, Cr 
Medium Fe, Zn, Pb, Cr As, Be, Cr Cd, Hg, Se, Zn 
Low As, Cd, Cr, Hg Cu, Pb, Se Cu, Pb, N i  

Source: Adapted from W .  H .  Fu ller, Movement o f  Selected Metals, 

Asbestos, and Cyanide in Soil: Applications to Waste Disposal 

Problems, U .S. Environmental Protection Agency, Cincinnati, Oh io, 
1 977. 

S o i l and groundwater bufferi ng is strong , and ac i d i ty of any i nfi l trating  waters i s  expected 
to be rap id ly  attenuated in the system . Exi st ing  subsurface soi l s  on the s i te are reduced ; 
i ron oxide accumu l ations are not noted i n  subsurface mater ia l s .  Mon i toring  data i ndi cate that 
i ron i s  mobi l e  in the groundwater .  Soi l potential  for attenuati ng i ron , arseni c ,  c hromium , 
z i nc , cadmium,  mercury ,  and sel en i um i s  l ow under the exi sting anaerob ic  cond i tions . The 
mobi l i ty of copper , n i c kel , and l ead i s  expected to be l ow i n  the so i l . Barium mobi l i ty i s  
l imi ted by sol ubi l i ty of bar i um su l fate . a Sul fate i s  present i n  the groundwater and i s  l i ke ly  
to be  abundant i n  l eachate from coal storage and  waste storage areas wi thi n the p l ant  ( E R .  
vol . 2 ,  Sec t .  3 . 3 . 2 . 3 ,  p .  3 -87 ) .  Pol ycycl i c  aromati c hydrocarbons ( PAHs )  have l ow so l u bi l i ty 
i n  water , but ,  once carried i n to sol ution by detergents , o i l s ,  or organi c  compounds ,  they are 
qu i te mobi l e  i n  permeabl e so i l s . 9  Photoox i dation and mi crobi al attack are the primary degrad i ng 
mechan i sms for PAH s . 9  Pol ycycl i c  aromatic  hydrocarbon s l eached i n to the subsurface may be 
adsorbed onto so i l  parti cl es , mi crobi a l l y  degraded , or transported i n  groundwater . 
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Department of Energy 
Chicago Operations and Regional Office 
9800 South Cass Avenue 
Argonne, I l l inois 60439 

Mr . Thomas S. Ta lley 
Field Superv isor 
U. S .  Fish and Wi ldl ife Service 
Division of  Ecological  Services 
P .  O.  Box 845 
Cookevil l e ,  Tenne ssee 3850 1 

Dear Mr . Ta lley : 
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MAR 3 1 198t 

SUBJECT : FISlt AND WILDLIFE COORDINATION ACT CONSULTATION REQUI]\EMENTS FOR 
THE MEMPHIS LIGHT , GAS & WATER DIVIS ION (MLGW) INDUSTRIAL FUEL GAS 
DEMONSTRATION PLA..'IT ( IFGDP) 

Re ference : Letter , Ta lley to Laz a ,  da ted December 2 8 ,  1 9 79 

Reference is made to your letter of December 2 8 ,  1979 , which dis.cu ssed the 
fish and wild l ife aspec ts of the p roposed MLGW IFGDP proj ect . Inc luded in 
your letter are comments pert a ining to the site select ion process , ant ici
pated proj ect impac ts on fish and wild life , and s ugges ted project features 
to compens ate those impac ts . At the time of your let ter , DOE was not in the 
position to forma lly respond to your comments and recommendations s ince this 
was prior to the deve lopment of the MLGW Dra ft and Fina l Environmental  Impac t 
Sta tements ( EIS ) . Throughou t the deve lopment of the EIS , as we l l  as other 
agency documents , DOE ha s been in contac t with var ious individua l s  from the 
Fish and Wild life Services ( FWS) and has g iven fu l l  consideration to the FWS 1 
recommendations . As such , re s pons e s  to your concerns and recommendations can 
be found in the final dra ft of the E I S .  DOE is currently l ooking to issue 
the Fina l E IS in ear ly May . 

The fol l owing is our re spons e  to your spec ific recommendat i ons found on 
page 4 of the referenced letter : 

1 .  The agencies invo lved with the MLGW project did con s ider re loca t ing the 
project ou tside of the fl oodp lains . Separate studies conducted by the 
Indu str ial Team and DOE arr ived at the conc lu s ion that no prac ticable 
al ternative to l ocating at the proposed s i te e x i s ted . Rat iona le for 
th is dec ision is de tailed in the Fl oodplains /Wet lands de termination 
document ( See Comment 2 be l ow) . 
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Mr . Thomas s .  Ta l ley - 2 -

2 .  In order to comply with Execu t ive Orders 1 1 988 and 1 1 990 , DOE deve loped 
a report ( Identification and Eva l ua t ion of Al terna tives to the Locat ion 
of a Proposed Feder a l  Ac t i on in the F l ood p l a i n )  which ide n t i f ied and 
eva luated the a l ternatives to the proposed ac tion . As a resu l t  of this  
re port , on  May 22 , 1980 , DOE pub l i shed the ir Pre l iminary Sta tement o f  
Findings in the Federa l Reg i s ter . Th is Pre l iminary S t atement o f  Findings 
and suppor t i ng rationa le conc luded tha t there is no prac t i cab le a l terna
tive to l ocating a p l ant in the M i s s i s s ippi River Fl oodplain/We t l ands . 
No connnent s  were rece ived concern ing this Statement o f  Find ings . 

3 .  In the deve lopment o f  the MLGW EIS , DOE has addres sed and incorporated 
var ious mi t igat ion means and measures into the pro j ec t  so as to minimize 
env i ronmental impac ts . The Fina l EIS w i l l  d iscuss those act ions wh ich 
have been determined to be app ropriate for the pro j ec t . The types o f  
ac tion d is cu ss ed included ways t o  avoid the impac t ,  minimize the impac t ,  
rec t i fy the impac t ,  and reduce or e liminate the impac t over t ime ( i . e . ,  
avoid cons truc t i on ac t i v i t i es in sun fish spawning area east o f  the s i t e , 
schedu l e  ini t i a l  con struc ti on ac tiv i t i es du r ing low wa ter period , use 
o f  r ip rap on d ike s ur faces to p rovide fish spawning hab i t at , deve lopment 
and imp l ementat ion of an operat i on a l mon itor ing program) . 

In conc lu sion , DOE , through the E IS and other r e lated documents , has given 
ful l  con s i dera t i on to the reconnnenda t ions submi tted in the re ference letter 
and appreci ate the input wh i ch the Fish and Wild l i f e  Serv ice has prov ided . 
There fore , it is DOE ' s  b e l i e f  that this re s ponse w i l l  fu l fi l l  our consul ta
tion requirements under the Fish and Wild l i fe Coordinat ion Ac t ,  and no 
further ac t ion is requ ired . 

Sincere ly , 

4L17<1J//� 
Richard c. Marte l lo 
Ac ting MLGW Pro j e c t  Manager 
Project Management Div ision 
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r. r: Cll id.' o r  H l l: i ' l l < ) :n : C f\ L !. ( S )  

Initiator: __ R_o_b_e_r_�_I_{_. _L_a_z_a _________ _ Receiver: ___ }_I r_. _R_o_b_e_r_t_C_u_r_r_"l_· e _______ _ 

(Contractor:----------------- Contractor No. = -·---------------- )  

Content of Co;wcrsation: 
SUBJECT : MEHPllIS INDUSTRI,\L FUEL GAS DD!O;\'STHXrI ON CQ}!PLI/\XCE WITH SECT I ON 7 

OF THE ENDANGERED SPEC I E S  ACT 

Reference : Le t t e r  d a t e d  June 12 , 1 9 8 1 ,  H i n c k l i n g  to Laza 

The r e f e ren ced l e t t e r. s t a t ed t h a t t h e r e  a r e  n o  f edern l ly l i s t e d  s p C' c i e s  o r  proposed 
endangered p l a n t  o r  animal s p e c i e s  in the i mpac t area of t h e  }�CW p roj e c t  and t h a t  

ci1e le t t e r  f u l f i lled t h e  r e q ui remen t s  o f  7 ( c )  of t h e  a c t . T h e  le t t e r  f u r th e r  s t a t e d  
howeve r ,  tha t t h e  le t t e r  d i d  n o t  cons t i t u t e  a con s u l t a t i on as ·r e q u i r e d  b y  S e c t i o n  7 (a) . 

The purpose of the c a i l  was to i n q u i r e  i f  a dd i t i onal a c t i o n  w;is r e q u i r e d  by DOE . M r .  
Cu r r i e ' s  cor, "1 C' l1 t \,•as th;:i t s i n c e  t h e r e  were n o  endangered s p e c i e s  o r  p r o p o s ed cnd;in gered 
spe c i e s  in the imp a c t a r e a , o u r  responsi b i l i t i e s  under s e c t i o n  7 wC' r e  c omple t e .  

J, c c . . tr .  
M r .  
M r .  

Hob e r t  C u r r i e  
�!.  J:ngowsky 
/\ .  '� i t: t C' i1 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

ROOM 279, FEDERAL. 8 U I L. O I N G  
ASHE V I LLE,  N O R T H  C A R O L I N A  Z 8 8 0 1  

June 1 2 ,  1 980 

Mr .  Robert W .  Laza 
D i rector,  Proj ects Management Di v .  
Department of Energy 
Chicago Ope rati ons Office 
9800 South Cas s  Avenue 
Argonne , I l l i no i s  60439 

Re : 4-2-80- I-44 

Dear Mr .  Laza : 

We have rev i ewed the proposed cons tructi on of a coal ga s i fi cation pl ant 
i n  She l by County , Tennessee , as requested by l etter of November 1 3 ,  
1 979 , received November 1 5 , 1 979 . 

We apol og i ze for our extended de l ay i n  respondi ng to your  request for a 
l i st of speci es . As you know ,  the origi nal request was l ost  i n  trans i t  
between our offi ces . 

We have rev i ewed the i nformation i n  our fi l e s  and based on th i s  revi ew , 
i t  i s  our bel i ef that there are no federal l y  l i sted or proposed Endangered 
or Threatened pl ant or an imal s peci es i n  the impact area of the project , 
and that the requi rements of Sect i on 7 {c )  are fu l fi l l ed .  I n  v iew of 
thi s ,  we bel i eve that you have sati sfied the requi rements of Secti on 7 
of the Endangered Species  Act . 

Th is  l etter does not cons t itute a consu l tation as requ i red by Sect ion 7 ( a )  
of  the Act nor a B i ol og i ca l  Opi n i on of the F i s h  and Wi l dl i fe Servi ce . 
I t  i s  i ntended  only as a response to your request under Sect i on 7 {c ) 
rel ative to b iol og i cal assessments . If th i s  pl an i s  substant ia l ly  
modi fied so  as to  al ter the  impact area of  the project , you l!llS t  reconsider 
your ob l i gati ons unde r Secti on 7 ( c )  of the Act . 

Speci fic comments on the material you prov i ded us for rev i ew fol l ow :  

1 .  Page 3- 1 80 - 3 . 6 . 1 . 6  

Onl y  the U . S .  F i s h  and W i l d l i fe Servi ce has authority to l i st 
s pecies unde r the Federal Endangered Speci es Act . The State of 
Tennessee cooperates wi th the Servi ce i n  impl ement i ng th i s  and 
o ther porti ons of the Act , but only the Serv i ce can add or remove 
species  from the l i st .  The State has deve l oped i ts own l i st of 
s pecies that i ncl ude s  al l the speci es on the Federal l i st p l u s  
several  other species not cu rrently cons idered endangered or threatened 
from the national pe rs pect ive . 
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2. Page 3-1 99 - 3 . 6 . 2 . 5  

Sect i on 9 of the Act proh i b i ts tak i ng of l i sted species wi thout a 
penni t from the Wi l d l i fe Penni t Office ( F i s h  and W i l d l i fe Service ) 
i n  Was h i ngto n ,  DC , rather than catego ri cal l y  proh i b i t i ng the i r  
destruct i o n .  The Cri tical Hab i tat statement shoul d be rewri tten to 
mo re accuratel y reflect the proh ibi tions associated wi th i t .  The 
Act does not restrict al l d i stu rbance wi th in  des ignated Cri tical 
Hab i tat .  Onl y  those act iv i t ies wh ich reduce the  abi l i ty of  the 
area to support the l i sted speci es are restri cted . 

3 .  Page 4-23 ,  second paragraph 

The bobcat is  not l i sted as threatened by the U . S .  Fi sh and Wi l d l i fe 
Service . 

I f  you have any questions concerni ng th i s  l etter , pl ease contact Mr. Robert 
R. Curri e at FTS 672-0321 , commerci al 704/258-2850, ext . 321 . 

Si ncerel y yours , 

' ,. 
� . ..... 

Wi l l i am C .  Hickl i ng 
Area Manager 
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.i�(· ;>��::y��1 U n i ted St :l lCS Dc1xu-tmen t or  the Interior '' · ' ( .  • "j' LI 

� :\"/;:-:o ·f FISH AND W I L DLI FE S E I N I C!� ��;;;�·�· Di v i s i o n of E c o l og i c a l  S e r v i ces 
Po s t  O f f i c e  Box 8 � 5  

Cookevi l l e ,  T N  38501 

December 28, 1 97 9  

Mr. Robe rt W .  Laza 
Di recto r ,  P rojects Managemen t  D i v .  
Department o f  Ene rgy 
Chi c a go Opera t i o n s  O ffi ce 
9800 South Cass Ave n ue 
Argonne , I l l i no i s  60439 

Dear Mr. L a za : 

Reference i s  made to your l etter of November 1 3 , reque s t i n g  F i s h  and 
Wi l dl i fe Serv i ce corrrnent on p ropos e d  me d i um BTU coal gas i fi c a t i on 
demonstra t i o n  p rojects a t  Bas ket t ,  Kentucky , and Memp h i s , Tennes s e e .  
Your l ette rs s peci fi c a l l y  reque s t  i nforma t i o n  o n  e n d angered spec i es 
i n  the p roject are a .  Th i s  type o f  in forma t i on i s  a va i l ab l e  o n l y  
t h ro ugh t h e  Re g i o n a l  O ffi ce o f  t h e  U .  S .  Fi s h  and Wi l dl i fe Servi ce 
in Atl anta , Georg i a ,  and wi l l  come to you under separate cover. 
Th i s  report wi l l  d i s cuss i n  general the fi s h  and wi l dl i fe asp ects 
of the proposed p rojects . Due to the l ack o f  a va i l ab l e  i n fo rma t i o n  
on the Bas ke tt ,  Kentucky s i te , i t  woul d be i napprop ri ate for th i s  offi ce 
to o ffer commen t  on t h i s  s i te at t h i s  .ti me .  Howeve r ,  once s uppl i ed 
wi th a ddi t i o nal i nformat i o n  and p erfo rm i n g  an on- s i te i n s p e c t i o n  we 
woul d be g l ad to s ubmi t comments on t h i s  s i te .  I n fo rma t i on 0 1� t h e  
Memp h i s ,  Tennes s ee s i te has been made avai l ab l e  to th i s  o ffi ce , a�d 
we h ave pa rti ci pated in a fi e l d i nves ti g a t i o n  o f  the s i te .  Therefo r :=> ,  
the fo l l ow i n g  conmen ts pe rtai n  speci fi ca l ly to the Memp h i s  p roject 
i ncl udi ng the s i te s e l ecti o n  p roces s , ant i ci pated p roject i mpacts on 
fi s h  and 1·/i 1 d1  i fe , and s ug gested p roject features to compens a te those 
impact s .  

· 

Concern i n g  s i te s e l ecti o n ,  the F i s h  a n d  Wi l dl i fe Serv i ce was not 
i nvol ved in  any o f  the p rocesses res u l t i n g  i n  the s e l e c t i on of the 
proposed s i te .  The proposed s i te i s  s i t ua ted on a po i nt which p rojects 
i n to Lake McKel l ar ,  a n  oxbc1·1 o f  the Mi s s i s s i pp i  Ri v e r  pro v i d i ng a 
s ti l l -water port fo r the ci ty o f  Memph i s .  T h i s  S e rv i ce has s e ve ra l  
concerns on the cho i ce o f  p roject s i tes . T h e  s e l ecte d p roj ect l ocati o n 
i s  a dj acent to an exi st i n g  Co rps o f  E n g i neers d redge materi a l  d i sposal  
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s i le .  Dredge r.::i leri a l  fro:;i t h e  M i s s i s s i ppi  Ri vr: r  a n d  t h e  port access 
channel i s  p u1;1ped i n to tltc d i s p o s .:i l  s i te i n  a .'s l urry .  E xces s \'la ter 
from the d i s po s .:i l  s i te i s  d ir ected eas th'<1rd  onto the proj ect  s i te 
whe re a · l e vee- d i  Ke sys tem hit s  been cons tructed to s l O\\' the fl ow o f  
o uh1Js h  a n d  a l l m·1 mo re o pportun i ty fo r s ed i me n t  depos i t i on p r i o r  to 
the out\\•a sh  return i ng to the  l a k e .  P roject cons tru c t i on , i n  the 
propo'.,ed  l ocu t i on ,  wi l l  i n terrupt the  we l l  des i gned fl m� pattern o f  the 
out1·:ash cuus i nq the i ntroduc t 1 0 n  of heu v i er s e d i ment  l oads  i n to the 
l ake and r i ve r: Sat i s fa c t i o n  of th i s  concern wi l l  requi re e i ther  
the rel ocati on o f  the  project  s i te o r  the  cons tru c t i o n  o f  a n  outwash 
fl m·1 patte rn wi th s e d i ment  removal capab i ·l i t i es equ i va l ent  to the  
exi s t i ng sys t em. Al so o f  concern to the  'Servi ce i s  the  fac t  tha t 
the sel e c ted s i te i s  w i t h i n  the act i ve fl oodpl a i n  of the Mi s s i s s i pp i  
Ri ver. Accordi ng t o  Corps o f  Engi neers data , the p roposed s i te w i l l  
be tota l ly  i n undated by the M i ss i ss i pp i  R i ver h i gh fl ol'IS e very two 
years , and pa rti a l ly i nunda ted annua l l y .  To al l evi a te th i s  p robl em 
the eng i neeri ng  des i gn of the p roject  cal l s  for the ent i re a rea to 
be ra i sed above p roject  fl ood l evel s ( a pproxi mately  30 fee t ) . To 
say the l east this des i gn fea ture wi l l  be d i ffi cul t  to s tab i l i z e  as 
wel l as expens i ve .  On a 1 00- acre s i te ,  approx imateiy 4 , 840 , 000 cubi c 
yards o·f f� l l  materi a l  wi l l  be requi red for the ra i s i ng ;  and , i n  
addi t ion ,  s peci a l  s tabi l i za t i o n  features wi l l  have t o  b e  i ncl uded 
to assure the s i te 1�i 1 1  wi thstand the des truct i ve force of the 
Mi s s i s s i p p i  Ri ver duri n g  o ut-o f-bank fl ood peri ods . I t  appears that 
thi s  l ocat i o n  fa i l s  to comply 1·1 i th Execut i ve Order l l 938 ent i tl ed 
"Fl oodpl a i n  �anagement" . Th i s  o rder d i r�cts Fed eral a genc i es to take 
action" . • •  to reduce the ri s k  of  flood l oss , to m i n i m i ze the i mpact o f  
fl oods o n  human sa fety , heal th and wel fare , and t o  restore and p re
serve the natural  and benefi c i a l  val ues s erved by fl oodp l a i ns . .  " 
If  an agency determi nes s i ti n g  i n  a fl oodpl a i n  i s  essenti al , that  
agency mus t exp l a i n  why the act i o n  i s  p roposed in  a fl oodp l a i n and 
desi gn the acti on  to mi n i mi ze harm to · the floodp l a i n .  Th i s  E . O . was 
prec i p i tated by conti nui ng  fl oodp l a i n  d evel opment ,  whi ch i ncreas es 
downstream fl ood i n g  as wel l  as economi c l os s es duri ng  fl ood s i tuat i o ns .  
Several a l ternati ve s i tes were con s i dered by those i nvol ved i n  the  
s i te sel ecti on  proces s , some o f  which  a re i n  nearby up l and a reas out 
of the fl oodp l a i n . To bri n g  thi s  Federal ly funded act i vi ty i nto 
comp l i ance wi th E . O .  1 1 988 woul d requ i re the rel o cati on of the p roject 
s i te to one of these upl and a rea s .  

An additi onal concern thi s  Service  h a s  over the s ite sel ecti o n  p rocess 
i s  the loss  of  fi s h  and w i l dl i fe resources associ ated w i th p roject 
construct i o n .  Bottoml and ha rdwoods in the Lower Mi s s i ss i p p i  R i ve r  
Va1 1 ey a re renowned fo r the f ish  a n d  w i l d l i fe resources they supp o rt .  
They support hi ghly d i verse terres tria l  popul ations  i nc l u d i n g  game 
b i rds , songb i rds , furbearers , and  game and nongame mam.al s .  The 
fi shery is a l  so benefi tted by bottom] and hard1>1oods dur i n g  flood stages 
with i ncreased  food , cover ,  and spawn i ng area.  The se l ected s i te i s  
roughly 7 0  per cent early s uccess i o na l  bottoml and  ha rdwoods , wi th wi l 
l ow and cottonwood a s  the domi nant tree spec ies .  The rema i n i ng a rea 
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i s  n n:cadow c ompl e x wi t h ii h i 9h l y  d i ve r s e  he rbu c i 0us p l ,rn t  corr:un l' t y .  
Under the F i s h  il nQ \·: i l cl l i fe S e rv i c:r�  1-:c; t l a 1]d c l u s s j' f i 5u t i cq sv s t 1 •n . /  
bo th of these h u li i t u t  types a rc c l u s s 1 f 1 c c a s  1:e l a nu s . l >.e·c u � i ve 
Order 1 1 990  e n t i t l ed " P ro te c t i on of t·:e t l a nd s "  d i re c ts F e d e ra l f,i ;e n c i es 
to " • • •  t a ke a c t i on to mi n i mi ze t h e  d e s t r uc t i o n ,  l os s  or d eg ra du � i c n  
o f  1·1e tl u n ds , a n d  t o  p rese rve and e n h a n c e  t h e  natural and be n e f i c i a l  
val ues o f  we t l and s . • •  " The E . O .  re fers d i rec t l y  t o  the nur.:c rous 
i ntr i n s i c  va l ues of 1�e t l a nds such a s  fl oo d  control , gro u nd1·1a ter recha rge , 
water q ua l i ty ,  and f i s h  a n d  1� i l  d l  He resources . 

Currently the sel ected s i te supports a l ow to moderate w i l d l i fe com
muni ty wi t h  the rno s t  commo n  gume mammal b e i n g  the , Ea stcrn c o t tonta i l  
rabb i t . Other wi l d l i fe s p ec i es knOl·m to u t i l i ze the a rea i nc l ude d e e r ,  
turkey , squirre l , raccoo n ,  S\'1amp ra bbi t ,  bob1vhi t e  q ua i l , mo urn i ng 
dove , beave r ,  mus kra t ,  wood du c k ,  mi gratory \'late rfowl , ra ptors , a n d  
numerous speci es o f  s o n g b i rds . The a rea does n o t  h a ve p e rma nent �1a ter 
areas ; therefore , there i s  no permanent fi shery .  HOl�eve r ,  the a rea 
is va l uab l e  to the adjacent fi s hery o f  Lake McKel l a r a n d  the M i s s i s s i p p i  
Ri ver a s  spa1-m i ng a n d  feed i ng h a b i tat duri ng fl oods . Human uti l i za t i o n  
o f  t h e  fi shery i s  a p p  a rent o n  the s i te w i t h  remnan t  tro t 1 i nes from 
past fl oods t i e d  to the trees . As menti oned pre v i o us l y ,  the current 
val ue of the a rea to f i s h  a nd wi l d l i fe i s  l ow to modera te , howe ver , 
natural succes s i o n  on the a rea i s  an ongo i ng process a n d  t h e  s i te has 
the potenti a l  of becomi ng a h i gh va l ue bottoml and ha rdwo od s i te .  
Therefo re , the proposed project o n  t h i s  s i te wi ll not o n l y  des troy the 
exi sti ng l ow to modera te f i s h  and w i l d l i fe resource of the a rea but 
also remove the potenti a l  fo r future i ncreases in those resources . 
The only a l ternati ve a va i l ab l e to b r i n g  t h i s  project i n to comp l i ance 
with E . O. 1 1 9 90 is to re l oca te the project s i te to an upl an d  l oc a ti o n .  
Th i s  a cti o n  woul d a l s o  b e  h i g h l y  des i ra b l e i n  mi n i mi z i ng t h e  a dverse 
i mpacts of the project o t  e xi s ti ng and future fish and wi l d l i fe res ources . 

A final concern to the Fi sh and Wil d l i fe Servi ce i s  compensa t i o n  o f  
fi sh and wi l d l i fe resource l osses asso c i a ted w i t h  th i s  p roj ect . I n  
devel o p i n g  compen s a t i o n  recormlendati ons , the fo l l owi ng factors s houl d 
be taken i nto accoun t :  

1 .  The compl ete and i mmediate l oss of appro x i mately 1 00 
acres of early s ucces s i onal bo ttoml and ha rdwoods ,.  wi th 
l ow to llX)dera te f i s h  and wi l dl i fe val ue .  

2 .  The l os s  o f  1 00 a cres o f  potent i al mature bottoml and 
hardwoods w i th h i g h  fish and wi l dl i fe va l ue wh i ch woul d 
deve l o p  on the s i te wi thout the project. 

3. The loss o f  a n  a rea u t i l i zed by l oca l res i dents for 
consump ti ve a nd non-consumpt i ve w i l dl i fe o r i ented recreat i o n .  

llu. S. Department o f  the Inte r i o r .  F i s h  a n d  W i l dl i fe S e rv i ce , 
"Cl a s s i f i ca t i o n  o f  Wetl ands and Deep-Wa ter Hab i ta ts of the U n i ted 
Sta tes ( An Opera ti onal  Dra ft ) , October 1 9 7 7 .  
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Co:�1;lrnsu t i o1 1  o f  t h e s e  l C1 sses  w i l l  rrqu i re l oc u t i ng a n  a re a , «nd 
enh� nci 1��1 t h il t  « rr a  t h ro u g h  mJ na �;c1::c:nt to a po i n t  1·1here the l evel of 
cnhil nce1:1c n t  is equa l to the l evel  o f  project- i n duced l os s .  

Enr. rgy l mpilct Assoc i cl tes h a s  d i s c ussed t h e  poss i bi l i ty o f  uti l i z i ng 
the neu rby Round L a ke 1·1c t l a n d comp l ex to compensate p roj ect- i n duced 
l os s e s .  Th i s  offi c e  is fami l i a r  w i th thi s s i te and recogn i ze it as 
an « rea o f  h i gh- val�e  fo res ted we tl u n d s  tha t is s l ow l y  be i ng degraded 
by a g ri c u l tural  encro a c hme n t .  Hi th a p propri a te enhanc eme nt a n d  
pro tec t i on from further d e g ra d a t i o n  th i s  a r e a  co u l d s e rve as  a s u i tab l e  
compe n s a t i o n  s i te .  I n  a dd i t i o n , be c a u s e  o f  the p ro x i mi ty o f  th i s  s i te 
to the propo s e d  p roj ect s i te ,  project- i nduced l o�ses to publ i c  uti l i 
zati on co ul d a l so  be offs e t .  

I n  concl us i o n , t h e  fol l ow i n g  reconrnenda ti ons a re s ubmitted fo r your 
cons i dera ti o n :  

1 .  The agenci e s  i n vol ved shoul d cons i der rel ocat i ng the p ro
j ect s i te to one of the u p l a n d l o cations  outs i de of the 
fl oodpl a i n .  T h i s  acti on wou l d bri ng  the p roject i nto com
pl i ance wi th E . O . ' s  1 1 988 a n d  1 1 990 ,  and s i gni fi ca ntly 
reduce the fi sh and wi l d l i fe res ource l os s es expected to 
occur. 

2. If reconmendati o n  1 .  above is not accepted to comp l y  wi th 
E . O . ' s  1 1 988 and 1 1 990 the action  in fl oodpl a i ns sho u l d be 
ful l y  j us t i fi ed in a l l documents s ubj ect to publ i c  revi ew , 
as wel l as do cuments re l a t i ng to fund i n g  appropri a t i ons . 
Act i o n  shoul d al so be taken to m i n i mi ze the a d verse i mpact 
of the project o n  the f i s h  and wi l d l i fe re sources o f  the 
area . 

3. Regardl e s s  o f  the project s i te fi nal l y  a g reed u�on , the 
a genci es i nvol ved shoul d compl etely compensate the advers e  
impacts to fi s h  and wi l dl i fe expected to accrue a s  a re
sul t of the p roject . At i ts current l ocat i o n , the p roject . 
wi l l  have s i gn i fi cant associ ated fish and wi l dl i fe l o s s e s . 
The Ro und Lake a rea i s  an acceptabl e area for compensat i on 
of this  p roj ect , due to i ts p roximity ,  fish  and wi l dl i fe 
val ue , a n d  current cond i t i o n .  

Thes e  recomme n dati ons , a l o n g  w i t h  the i nforma t i o n  s uppl i e d  concern i n g  
endangered species shou l d  b e  ful l y  a d d ressed i n  future documents con
cern i ng the p roposed p roject. 

Thi s  opport u n i ty for early i nput is a pp reci ated. 

TST/JMK/sz 

Si ncerely yours , 

�/ �/' //An�. /� 
Thomas S .  Tal l ey � 
F i e l d Supervi sor 

cc : AO/Ashev i l l e  NC  
Gary Henry ,  Endangered Spec i e s  
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DOI: P<\.OI'OSlrn ! ffi '.)!Tj'! ll'ru COAL G/l.SinCATIOH m�fONSTRATICN 
AT l·L�!·Xi!I�; ,  'l.'i:�INES�>:!:E 

As prcviou.s ly Jis cusscd wit� Dave Parsons of your Cookville 
of fie !! , the �)ep A.rtr -,cut of faH·r1�Y (jY>: :)  is prc-pnrin::. an 
Lnvirottrlr!nt:1l Ir.-irrn ct S tat c�-.cr.t nn tho propos e·.i cons t r • 1<:"'. t:i0n 
anrl operntion oi n 1 . �c; ,Jiu;:, J:'.tu CoRl Ga ;i i  t icn<:ion !'•c:i:.onn t'-n t io t 
l'laat 111� 11r ? �C':f}'lhis , Tetu1cssee . :>uril• ''. t1-.e prcnl!rat icn o f  
t:1c Cnviro:i..-umtal r�aport , t:'.�c im.!u s t r i 'll :_:>nr t•1er of N): ; , 
ne-r01p�iis Gnn , Lir,'lt , anJ ' :Rtc r , b.:i: con�act .<<.i r:r-.c lJ . s .  ? isn 
arid Hilt! l ifc Servic e  nnd ocher 1'' ·.�ncico , o.n.1 :1.-ia ::iro•rirlcJ 
datu on the i;otcnti::tl a ,�ccL::s a�\d on t:1a Cl.'itic:.ll hnb i tat 
for S l:c:1 a;.icicicg . Cop ica o ;:· ,ip�rq,rii:;.t� sec t.i.011s oi the 
l::nviro•�:«�:-.tal �eport. 11ad a i:m;-> al.1cwin. ,  tbt: loc atirm oi the 
proposed a i te are attached to this le.tter . 

In co;-iplinncc with �octioa 7 (c) o �  th� �ndnn�ero<l Sp�cics 
Act Ancu;.:·.:.:icn ts o;; 1') 7 ,3 ( 0 . L .  9 .'i-( 12 , :-!oveuh c=r 1 1) , 19 73) , 
the nc;�,.rt:r'1ent ot i.:neri:y r1qn� c t <J  an�· :.ta for::1.-:i t i o·1 availab le 
iroa thn U . s .  Fi.sh mu:! iJil.Jli,,:'e Service on the ;>rcs8nce 
of any l isted o r  pro;-io �cj t o  b e  listN� e".'l<l;;n/.1'.'red or 
t�•re1ttcr.•<?:i a;JC? ci•"'ll or c.ri t i c :i l  rw.hit.'.lt . '-le \·;0•1ld .:il:so like 
the rc iult1l oi yo·.!.r eval;;ation on p o :rn ililo vc t l::nc�.e n!.'!J 
oth<;r �o:·:•:t�nts to be cons i,fore<l in ti1a preparat ion oi t:r.e 
drai:t ::.1., . 
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t �  c : j • ·:.) ::"'.· ...  � D:1 � , . � ... s. .  � , ._ ·1 -'i 1. · · 1 -1 . '..:' , -� . .-I r �-, c 1 !! . ..  
. .. .  "ot :� �-� ():l , Ll . "· . • f i !""� :1 '',, ;.-: l i :·. 1 1 ·�-� : ,  -:..:/! .. :. 0��c is . 

be : R .  Reed , ORNL , w/o encl s . 
D .  Morgan , MRC , w/o encls . 
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3. 6 . l . 6  THREATENED AND ENDANGERED P LANT SPEC I ES 

Under the Endangered Spec i es Act o f  1 97 3  as ame nded , the U . S .  Department of 
I nteri or  was granted the author i ty to p romul gate a l i st of threatened and 
endangered p l ant and a n i ma l  spec i e s and reg u l at i on s  governi ng both the spec i es 
and the habi tat i n  wh i c h they occur .  The State o f  Tenne ssee  has s i m i l ar 
author i ty under the same act .  

No  p l ant spec i e s e i ther on or propo sed  for  these  l i sts ( l l - l 4 ) were obse rved 
wi thi n 3 ki l ometers o f  the s i te aft e r  a careful search of th i s  area.  

3. 6 . 2 TERRESTRIAL WI LD L I FE 

Secti on s  3 . 6 . 2 . 1 through 3 . 6 . 2 . 4  contai n d i s c u s s i ons  of wi l d l i fe resources 
wi th i n  3 ki l ometers of the I FGDP s i te based on f i e l d  stud i es and l i terature 
rev i ew. c 2 1 - 3 4 )  Endangered and threatened spec i es are d i scus sed  i n  Sec t i o n  
3 . 6 . 2 . 5 .  

3 . 6 . 2 . 1 REG I ONAL FAUNA 

Wi l d l i fe i n  the s i te regi on are i nf l uenced by the Mi s s i s s i ppi  R i v e r  and the 
nearly l evel  f l oodpl a i n habi tats descr i bed i n  Sect i o n  3 . 6 .  1 .  Wi l d l i fe of 
the I FGDP  s i te are con s i de red  under the s ubheadi ngs o f  rnaffimal s ( Sect i o n  
3 . 6 . 2 . 2 ) , avi fauna ( Sect i o n  3 . 6 . 2 . 3 ) a n d  amp h i b i ans a n d  rept i l es ( Sect i on 
3 . 6 . 2 . 4 ) .  Many spec i es f l y , swim or run over l arge parts of the l oca l  regi o n  
wi thi n 3 ki l ometers o f  t h e  s i te .  Many m i grant b i rds ( avi fauna ) f l y  p a s t  t h e  
s i te fo l l ow i n g  t h e  Mi s s i s s i pp i  R i v e r  f l yway no rthward i n  the spri ng a n d  south
ward in the fal l .  Consequent l y ,  the d i sc u s s i o n  eval uates the spec i es '  i mpor
tance i n  the who l e  ecosystem , not j u s t  one  porti o n  of i t .  Vegetati on types  
have been descri bed in  Sect i o n  3 . 6 .  1 .  

The c l os e  proxi m i ty o f  the s i te to the C i ty of Memp h i s e nabl e s  numerous l oc a l  
res i dents t o  run the i r  dogs , hunt , f i s h ,  shoot c l ay p i geons  a n d  d r i ve dune 
bugg i e s  near i t .  Stray cats and dogs  a l so hunt i n  the area .  These acti v i t i es 

3- 1 80 
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I n  general , amp h i b i ans we re active  i n  coo l , mo i s t hab i tats i n  the s p r i n g  and 
s ummer and cons umed i nsects .  The repti l e s  were genera l l y mo s t  acti ve in the 
hot summer and fal l and consumed a var iety o f  foods .  L i zards cons umed smal l 
i ns ects , sma l l arthropods and s i m i l ar s i zed  animal s and l i ved i n  meadow or  
forest .  Turtl es  consumed l arger i nsects , l arger  arthropods and vegetati on 
and s tayed i n  or near water ,  s napp i ng turt l e ( C he lydra s e ro e n t i na ) and pond 
s l i de r  ( Pseudemvs scr ipta ) , o r  ranged wi de ly , box turt l e (Terrape ne caro l i na) . 
Snakes cons umed smal l mammal s ,  b i rds ' eggs , amp h i b i an s , l i za rds and other  
s n a ke s .  Snake  habi tat usage var ied  f rom p r i mari ly aquati c ,  cottonmouth  
(Aqki strodon pi sc i vorous ) , d i amondback wate r s nake ( Natr i x  rhomb i fera) and 
ye l l ow-bel l i ed wate r  s nake ( Natri x e rythrogaster) , to p r i mar i ly u p l and i n  
meadow and open succes s i onal  fores t hab i ta t ,  s o uthern b l ack racer  ( Co l uber  
constri ctor) , eastern hognose ( Heterodon pl atyrhi nos ) , spec k l ed ki ngsnake 
( Lamprope l t i s  getu l us ) and western r i bbo n s na ke ( Thanoph i s  prox i mus ) . 

3 . 6 . 2 . 5  ENDANGERED AND THREATENED FAUNAL SPEC I ES 

Under the Endangered Spec i es Act  o f  1 973 ,  an ima l  spe c i e s  c i ted  a s  threatened 
o r  e ndangered by the U . S .  Department  o f  I nter i o r ,  F i s h  and Wi l d l i fe S e rv i ce 
are protected to the extent that i nd i v i dua l s may not be destroyed and the i r  
cri t i cal  hab i tat  may not be d i sturbe d .  ( l l  • 37 )  The S tate o f  Tenne ssee  a l so 
mai ntai ns an off i c i a l l i st o f  e ndangered and threatened fauna .  C l 3 ) The state 
of Tennessee  a l s o  mai ntai n s  a category termed '' spe c i a l  management . "  The 
spec i a l  manageme nt category i nd i cates that the spe c i e s  may be  abundant l ocal l y  
i n  Tennessee , but  t h e  habi tat i s  s o  restri cted that spec i a l  manageme nt i s  
requ i red  to mai nta i n  both hab i tat  i ntegri ty and h i g h  pop u l at i ons wi th i n  the 
restri c ted habi tat.  Spec i es f i tt i ng one  o r  more o f  these categor i e s  are 
l i sted i n  Tab l e  3- 56 .  

The  on ly  spec i e s  found  wi th i n  3 ki l omete rs  o f  the  s i te that  appears o n  the 
U. S .  L i st o f  Endangered and Threatened Fauna i s  the bobcat ( threatened ) . C37 )  

The bobcat i s  a spotted cat and i s  threatened a s  a res u l t o f  trapp i ng and 
sa l e o f  pe l ts for use in fur coat man u factu r i n g .  The bobcat ranges w i d e l y  
i n  t h e  s i te v i c i n i ty ,  but  i s  m o s t  common near water a n d  i n  o r  n e a r  mature 
bottoml and fore s t  north and south of the s i te .  
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TABLE 3-56 
_lil_DANGERf�_ L.ltiBJ_hl_E!!E_Q �NP SPECIAL CONCERN 

SPEC I ES OBSERVED WITH I N  3 �I OF THE I FGDP SITE  

Cl a s s i fi c a t i on* 
Corrmon Name Sci enti fi c Name Un i ted States State of Tennessee 

MAMMALS 

BI RDS 

Swamp rabbi t 

Bobcat 

Marsh hawk 

Mi s s i s s i ppi  ki te 

Sharp- s h i nned hawk 

AMPHI B I ANS AND REPT I LES 

S i x-l i ned racerunner 

Syl vi l agus aqua t i cus 

Lynx rufus 

Ci rcus  cya neus 

Icti n i a  m i s s i s s i oens i s  

Accipi ter s t r i a tus 

Cnemi dophorus sexl i neatus 

* E = Endangered - the species  i s  i n  danger of becomi ng exti rpated 
in a l l or part of i ts range . 

s ( 1 6 ) 

T = Threatened the s peci es popu l at i on is decl i n i ng and protecti on i s  
requi red to p reven t s peci es  endangerment i n  a l l o r  part 
of i ts range . 

S = Spec i a l  - the species  i s  res tri cted t o  a very uncommon habi tat 
and s pec i a l  management is  req u i red to ma i nta i n  both 
hab i tat i nteg r i ty and current popul a ti on s  w i t h i n  the 
ha bi  ta t .  
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The Mi s s i s s i ppi ki te , a b i rd of prey that i s  e ndangered i n  Tennes s ee , C l 3 )  
eats l arge i nsects and nests i n  the upper branches o f  l arge trees  30 to 45 
centi meters stem d i ameter and 30 meters tal l .  C 38 )  A total  o f  38 s ummer res i 
dent M i s s i s s i ppi  ki tes we re obs e rved i n  the Mi s s i ss i pp i  R i v e r  bottom l ands 
f rom the C i ty o f  Memph i s  to the northern border o f  the State of M i s s i s s i pp i  
during  the s umme r of 1 978 .  C 3B)  Removal  o f  d e n s e  stands o f  l arge trees  by 
l oggi ng , especi a l l y  i n  mature bo ttoml and fo res t ,  i s  the mos t  i mpo rtant reason 
fo r the spec i e s '  endangerment in  Tenne s s e e .  ( 38 )  

Both the marsh and sharp- s h i nned hawks are l i sted a s  threatened i n  Tenne s s e e .  C l 3 ) 

The marsh  hawk feeds o n  rodents i n  marshy and bottoml and hab i tats . The s ha rp
sh i nned hawk feeds on songbi rds , smal l game b i rds and occa s i onal l y  smal l 
rodents . C 3 l )  The marsh hawk i s  a wi nter res i dent and the s harp- s h i nned hawk 
an occas i onal  v i s i to r  i n  She l by County ,  Tennes s e e .  C 3Z )  

The swamp rabbi t a n d  s i x- l i ned race runne r are l i sted as requ i r i ng spe c i a l  
management. ( l G ) Swamp rabb i ts are most abundant i n  mature bottoml and forest 
a nd adj o i n i ng edge habi tats where they eat ho neysuckl e ,  g ras ses  and forb s .  
Thi s habi tat occurs both north a n d  south o f  t h e  s i te .  The s i x- l i ned race
runner occurs on s andy d redge s e d i me nts and sandy f l oodp l a i ns .  D redgi ng opera
ti ons  p rovi de exce l l e nt hab i tat for thi s spec i es and are an effecti ve management 
too l  to mai nta i n  h i gh popul ati o n s .  

T h e  hab i tat with i n  3 ki l ometers o f  the s i te that i s  most s e n s i ti ve t o  d i stu rbance 
is mature bottoml and forest.  Thi s forest  i s  home to the bobcat,  M i s s i s s i pp i  
ki te a n d  swamp rabb i t  a n d  i s  extens i ve l y  u s e d  by the marsh a nd s harp- sh i nned 
hawks.  

The porti o n  o f  the meadow vegetat i o n  type  most sen s i t i ve to di s tu rbance i s  
the one  formed by sandy dredgi ng sed i ment extendi ng a l ong  Lake McKe l l ar from 
the Mi s s i s s i ppi  R i v e r  to the eastern peni nsu l ar t i p .  The s i x- l i ned  racerunner 
i s  mos t  abundant in thi s porti o n  o f  the meadow vegetat i o n  typ e .  

T h e  s i te contai ns meadow a n d  succes s i ona l  botto�l and fores t ,  hab i tats not 
cri tica l  for the e ndangered and threatened  mammal s  and b i rd s .  
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tripunctata var.  schi zonemo i de s , *  wh i c h  i s  cons i dered to pre fer  water wi th a 
fa i rl y  h i gh mi neral content.  The green  a l ga Oedogon i um sp .  and  the b l ue-gre e n  
Osc i l l atori a sp .  were l ocal l y  abundant taxa. Othe r c ommo n l y  e ncountered  
spec i e s  were the  d i atoms Cvc l ote l l a meneoh i a na , f. ste l l i gera , Gomohonema 
parvul um ,  Me l o s i ra d i s tans , �· granu l ata , N i tz s c h i a  � and Steohano d i scus  
astraea var .  m i nutu l a .  There were o n l y  mi nor  vari ati ons  i n  spec i e s  compos i t i on 
of co l l ecti ons between  stat i o n s .  

I n  general , t h e  peri phyton commu n i ty i n  Lake Mc Ke l l ar was i nd i cati ve of  s l i ghtly  
al kal i ne ,  moderate l y  to  h i gh ly  o rgan i ca l l y  enri ched  cond i t i o n s .  

3 . 7 . 2 . 5 MACROPHYTES 

No l arger aquati c  p l ants we re o bs e rved or c o l l ected from Lake McKe l l ar i n  the 
v i c i n i ty o f  transects LMl and LM2 duri ng the 1 978-79 s urveys ( Appendi x 3E ) . 
Lake fl uctuati on s  and h i gh turb i d i ty probab l y  i nh i b i t  these  o rgan i sms . 

3. 7 . 3 THREATENED AND ENDANGERED AQUATI C  SPECI E S  

N o  spec i e s  i nc l uded i n  e i ther  t h e  U . S .  F i s h  a n d  Wi l d l i fe Serv i ce ' s ( l O ) o r  the 
Tennessee  Wi l dl i fe Res ources Agency ' s ( l l ) l i st  of  threatened and endangered 
speci e s  were encountered i n  Lake McKe l l ar o r  the M i s s i s s i pp i  R i ver  dur i ng the 
1 978-79 s u rveys , nor were any noted i n  other  studies reported upon here .  

� Based  on i nformat ion  f rom persona l  commun icati on  betwee n  D .  J .  Wagne r ,  E I A ,  
and R. Lowe , Bowl i ng G reen  S tate U n i vers i ty ,  May 9 ,  1 979 .  
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Port i o n s  o f  the l a nd to be d i stu rbed have been c l a s s i f i ed a s  wet l and by the 

U. S. gove rnme n t ,  as d i scussed i n  Sect i o n  3 . 6 .  The med i um to h i gh qual i ty 

wetl and (mature bottoml and fore s t )  on P re s i dents I s l and has been avo i ded i n  

pipel i ne rou t i n g .  Low to med i um qual i ty we tl and ( s ucce s s i o n a l  bottoml and 

fores t )  on the s i te pen i nsu l a  wi l l  be d i s tu rb ed by construct i on acti v i t i es to 

the extent that approx i mate l y  28 hectares (69 acre s )  wi l l  be removed. 

Vehi c l e  exhaust fume s ,  fug i t i v e  dus t ,  v e h i c l e  moveme nts and human d i s tu rbance 

to adj o i n i ng vegeta ti o n  wi l l  be mi n i m i zed duri ng s i te devel opment.  Fug i ti ve 

dust wi l l  be contro l l ed by spri n kl i ng dusty roadways wi th water and pav i ng al l 

permanent road s .  

4.  1 . 6. 2 WILDLIFE 

Wi l dl i fe res i d i ng i n  d i sturbed vegetat i on typ e s  wi l l  be d i sp l aced to s u rround

i ng hab i tats . Th i s  di spl acement wi l l  exceed the actual area d i s tu rbed because 

wi l dl i fe tend to avo i d  no i se associ ated w i th human presence . ( l )  For purposes 

of i mpact assessme n t ,  a l l mob i l e  w i l d l i fe ( b i rds and l arge mammal s )  are ass umed 

to be d i spl aced from the s i te pe n i nsu l a  duri ng the p e r i od of construc t i on and 

from w i th i n  an area of 50 meters o n  each s i de of  p i p e l i ne corridors  duri ng 

construc t i o n  of  the p i pel i ne s .  Th i s  co rre sponds to approxi mate l y  240 hectares 

(593 acre s )  for the p e r i od o f  p l ant con struc t i o n  and approx i mate l y  3 hectares 

(7 . S acre s )  temporari l y duri ng p i pe l i ne con struct i o n .  Total d i s tu rbance wi l l  

i nc l ude approx i mate l y  9 percent o f  the area w i t h i n 3 ki l ome ters ( 1 . 8  mi l es )  of  

the s i te center. 

Impact assessment as�umes total fai l ure o f  mob i l e  wi l d l i fe reproduc t i on o n  the 

affected areas . Pop u l ati o n  reduc t i o n s  and i ncreases corresp ond w i th vege

tati on types affected by construct i o n  acti v i ti e s  as a propor t i on of  basel i ne 

popu l ati ons wi th i n  3 ki l ometers ( 1 . 8  mi l e s )  of the s i te center. D i sp l aced 

animal s are assumed to be harvested by predators dur i ng construct i on .  For 

exampl e ,  p l ant- eati ng ( herb i voro u s )  a n i mal s ,  such as the eastern cottontai l ,  

that re s i de i n  meadows and early succe s s i onal  bottom l and forest wi l l  exp e r i e nce 

an e ffecti ve hab i tat l os s  of  approx i mately 25 percent and wi l l  correspo ndi ngly 
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experi ence a popu l a t ion  dec l i n e  o f  approx i mate ly 25 percent dur i ng construct ion .  
The  actual e ffects  may be l e ss  than p redi cted because s ome wi l d l i fe wi l l  
return to feed and perhaps nest i n  part o f  the d i s tu rbed vegetat i on dur i ng 
p e r i ods o f  l i ttl e o r  no cons truction act i v i ty .  

Game mammal s  and  furbearers wi l l  be most  affected among the  mamma l s .  Wi th i n  3 
ki l ometers o f  the s i te cente r ,  eastern cottontafl , swamp rabb i t ,  wh i teta i l  
deer and g ray fox popu l ations  wi l l  p robab ly  b e  reduced by approx imatel y  25  
percent and  squ i rre l  and  oppossum  pop u l ati ons by  approxi mate l y  50 percent. 
I n i t i a l l y ,  red fox and raccoon popu l ations  wi l l  p robab ly  i nc rease s l i ghtly due 
to harvest ing  of d i s p l aced a n i ma l s and then decrease by approxi mate l y  40 
percent. Bobcat popu l at i o n s  wi l l  p robab l y  decrease by approxi mate l y  1 0  per
cent and rema i n  stab l e because they tend to avo i d  man and are s l ow to respond 
to food ava i l ab i l i ty .  T h e  bobcat i s  l i s ted as threatened b y  the U . S .  F i s h  and 
Wi l d l i fe Serv i ce .  ( 2 ) Beaver and mus krat wi l l  p robab l y  not be affected because 
they re s i de outs i de the constructi o n  area.  Mammal movements across Lake 
McKe l l ar wi l l  be reduced dur ing  constructi on .  

Sma l l mammal  popu l ations  wi l l  decrease i n  p roport i o n  to habi tat l o ss  provi ded 
that the construct i on s i te is kept c l ean.  House m i ce and No rway rats may 
i nc rease i n  abundanc e .  B i rd spec i e s  are qu ite mobi l e  and wi l l  very l i ke l y  
conti nue to feed near the d i sturbed l ocati ons but p robab l y  wi l l  not nest  
there.  Rapto r i a l  s pec i es  wi l l  i n i t i a l l y  i ncrease i n  abu ndance as they m i g rate 
nearer the s i te to harvest surpl u s  an ima l s and then decrease i n  abundance pro
porti onal l y  wi th e ffect i ve habi tat l o s s .  Other b i rd speci e s  a re l i ke l y  to de
crease i n  abundance i n  d i rect p roport i on to effect i v e  habi tat l o s s .  Subsequent 
to d i sturbance ,  spec ies  preferri ng meadow hab i tat wi l l  i ncrease i n  abundance 
due to g reater avai l ab i l i ty of thi s vegetati o n  type on tempo rari l y  d i sturbed 
l and.  The Mi s s i s s i pp i  k i te , l i s ted in Tennessee  a s  endangered , C 3 ) wi l l  de
crease i n  abundance in d i rect p roport ion  to l o ss  o f  forest  ( feed i ng ) habi tat 
even though i ts ne s t i n g  habi tat shoul d not be affected. W i t h i n  3 ki l omete rs 
of the s i te cente r ,  the nest ing  success o f  the M i s s i s s i pp i  k i te i s  l i ke l y  to 
dec l i ne by app rox i mate ly 25 percent dur ing cons truct i on due  to human d i stu rbance 
and then return to nearly preconstructi on  l eve l s fo l l ow i ng s i te deve l opment. 
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The marsh and sharp - s h i nned hawks , l i sted i n  Tenne s s e e  a s  threatene d , C 3 > wi l l  
be affected to the same degree as  other rapto r i a l  b i rds- -an  i n i t i a l s l i ght 
i ncrease  in  l ocal  abundance fo l l owed by a s l i ght dec l i ne .  

The bobwh i t e ,  woodduck , Amer i can woodcock and turkey pop u l at i o n s  wi l l  b e  re
duced i n  proport i o n  to habi tat l os s .  Other game b i rd s  are not l i ke l y  to be 
s i gn i f i cantly affected by constructi o n  because t�ey most extens i ve l y  uti l i ze 
aquat ic  habi tats . 

Toad and l i zard spec i e s  w i l l  i n i t i a l l y  decrease i n  abundance i n  p roport i o n  to 
hab i tat l o s s  and then i nc rease i n  abu ndance as prev i o u s l y  forested l and deve l op s  
i nto meadow. Snakes  are l i ke l y  to decrease greatly i n  abundance as a res u l t  
o f  cons tructi on acti v i t i e s .  Turtl e abundance wi l l  c hange i n  d i rect p roport i o n  
t o  hab i tat change s .  Popul at ions  o f  the s i x- l i ned racerunner wi l l  i n i t i al l y  
decrease d u r i n g  s i te c l eari ng and t h e n  i nc rease  as  d i sturbed habi tats deve l op 
i nto meadow. 

Construct i o n  personnel  wi l l  be  i nstructed not to destroy any wi l d l i fe .  

Fug i t i v e  dust  and veh i c u l ar fumes wi l l  render roads i de vegetat i o n  l es s  pa l atab l e  
t o  herbi vorous an i mal s and i n  t hat way decrease pop u l ati ons  s l i ght ly .  F ug i 
t i ve dust  wi l l  b e  control l ed by spri n k l i ng d u s ty roadways wi th wate r and 
pavi ng a l l permane nt road s .  T h i s i mpact i s  not expected to change herbi vore 
.popu l at i ons  w i th i n 3 k i l omete rs ( 1 . 8  mi l es ) o f  the p l ant- s i te center by more 
than 1 or 2 perce nt , depend i ng on the spec i e s .  

4 .  1 . 7  AQUATI C  ECOLOGY 

Constructi on acti v i t i es ( d i scus sed  i n  deta i l  i n  Secti on 2 . 3 ) that wi l l  d i rectly 
and/or i nd i rectly affect aquati c  organi sms i nc l ude var i o u s  dredg i ng operati ons , 
s i te b u i l dup , constructi o n  o f  the barge u n l o ad i ng a re a  and i nstal l ati o n  o f  
product a n d  wate r p i p e l i nes  across  Lake McKe l l ar .  Pr i mary i mpacts i nc l ude 
l os s  o f  some hab i tat for bottom- dwe l l i ng organi sms a s  we l l  as  destructi o n  of 

4-24 



8-53  

wi th temporari l y  submerged habi tats w i l l  be decreased.  However ,  t h e  areas 

affected do not represent except i onal resources i n  th i s  reg i on o f  the Mi s s i s s i pp i  

R i ve r ,  espec i al l y cons i de r i ng the exte n s i ve fl oodp l a i n  on  the Arkansas s i de  o f  

the r i v e r .  

Ri p-rap where neces sary on t h e  outer s l opes o f  t h e  e l evated s i te wi l l  prov i de 

detriments and bene f i ts to aquat i c  l i fe s i mi l ar to those de scri bed above (see  

Section 4.  1 . 7 . 2 . 2 , Barge Unl oad i ng Are a ) .  

Col l ecti on of runoff water i nto hol d i ng ponds b e fore re l ease t o  the M i s s i ss i pp i  

R i v e r  wi l l  m i n i m i ze detr i me ntal i mpacts to aquati c l i fe associ ated w i th i n

cre ased turb i d i ty and s i l tation , a l though short- term e ffects are expected 

duri ng bu i l dup o f  the peri meter of the s i te .  These e ffects i ncl ude reduced 

photosynthes i s  due to decre ased l i ght penetrat i o n ,  avoi dance of the construction 

area by fi sh and buri al  of i mmob i l e  bottom organ i sms i mme d i ate ly adjacent to 

the s i te .  

4.  1 .  7. 3 THREATENED AND ENDANGERED SPEC I ES 

Si nce no aquati c organ i sms i ncl uded o n  the federal ( l )  or Tennessee
(2)  

l i s t s  of  

threatened and endangered spec i e s  have been reported in  recent surveys of the 

Mi s s i s s i pp i  R i v e r  near Memp h i s  or La ke McKe l l ar (descri bed in  Secti on 3 . 7) , no 

adverse i mpacts a re ant i c i p ated . 

4. 1 . 8  LAND USE 

Thi s  secti on d i scusses  the e ffects o f  project cons t ruct i o n  on  exi sti ng and 

projected s i te l and uses (Sect i on 4.  1 . 8. l }  and on regi onal l and use and devel op

ment (Sect i on 4. 1 . 8. 2 ) .  The project cons i sts o f  the e l evate d pl ant s i te and 

acce s s  road , barge unl oad i ng area and o ff- s i te uti l i t i e s .  U t i l i ti e s  i ncl ude 

p i pel i nes  for p roduct gas , natural gas , water s upp l y ,  sani tary sewer and 

wastewate r ,  a s  we l l  a s  power and te l e phone l i ne s .  
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TENNESSEE DEPARTM ENT OF CONSERVATION 
TENNESSEE HISTORICAL COMMISSION 
4721 TROUSDALE DRIVE, NASHVILLE 37220 

815/74 1·2371 

Mr. Peter Lui  
Project Manager 
Dept. of Energy 

February 25 , 1 980 

Chi cago Operations and Reg i onal  Office. 
9800 South Cass Avenue 
Argonne, I l l i no is  60439 

Re: Proposed I ndustrial  Fuel Gas Demonstrati on P l ant , Memph i s ,  
Shel by County 

Dear Mr. Lui : 

The State H i storic  Preservati on Officer and h i s  staff have reviewed res u l ts 
of an archaeolog i ca l  survey conducted i n  the above project impact area . Based 
on the findings of that survey we concl ude that the Department of Energy has 
adequately addressed their responsibi l i ti es to identify Nati onal Reg i s ter and 
eligib l e  properties as mandated by Section 1 06 of the Nati onal H i storic Preser
vati on Act. Therefore , un l ess project p l ans are changed or archaeologi cal re
mains are discovered during construct ion ,  no further action i s  necessary to 
comply with Section 1 06 .  

A copy o f  our comments shoul d  be i nc l uded i n  the E I S  as evidence o f  compl i ance. 
Thank you for your cooperation. 

Sincerely , JJwJt-� 
Herbert L .  Harper 
Executive Director and 
State H istoric Preservation Officer 

HLH: SDW:sh 
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1 . 0  INTRODUCTION 

I n  Sect ion 1 . 4 . 1 . 2 ,  the Memp h i s  pl ant was chosen as the basel i ne unit  pl ant. In devel opi ng the 
commerci al i zation scenari o , it was assumed that al l other U-gas pl ants woul d have the same Btu 
output as the Memph i s  p lant , but that i nputs and effl uents wou l d  vary accordi ng to coal type 
and quantity used as gas i fi er and boi l er feedstocks .  

I n  order t o  est imate envi ronmental impacts associ ated w i t h  un it  pl ant operati ons , a seri es of 
al gorithms was devel oped. These al gorithms are based upon the Memph i s  p l ant characteri st ics .  
State-l evel i nput and output l oadi ngs for the  pl ant di stribution scenari o can be cal cul ated by 
mu l t i plyi ng un i t  pl ant l oadi ngs by the number of pl ants l ocated i n  a state. 

Coal m i n i ng i mpact al gorithms have been devel oped on the bas i s  of coal i nput to a un it pl ant , 
cal cul ated i n  terms of total Btus requi red to produce 171  mi l l i on standard cubic  feet per day 
of i ndustri al fuel gas with  a heati ng va l ue of 300 + 30 Btu/scf. I n  terms of the Memph i s  p l ant 
and , thus , the un i t  pl ant , requi red coal i nput woula be approximately 70 x 1 09 Btu/day . To 
cal culate state-l evel coal requ i rements and the effl uent l oadi ngs as soci ated with th i s  l evel of 
coal product i o n ,  mul t i ply  the number of un i t  pl ants suppl i ed by a state coal by the unit  pl ant 
coal requi rement or the effl uent l oadi ng factor resu l t i ng from coal product i on to supply a unit  
pl ant .  Unit  pl ants are assumed to use i ntrastate coal , except for pl ants l ocated i n  Del aware 
and New Jersey wh i ch use  Pennsyl vania  coal and Cal i forn ia  p l ants whi ch use  Utah coal s .  
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2 .0  ALGORITHMS 

2 . 1  Unit P l ant Construction 

Al l unit plants are assumed to be comparab le  to the Memphis  pl ant and thus constructi on-rel ated 
l oadi ngs and materi al , l and, and manpower requi rements are presented in Chapter 2 and Appendix  
B .0 .3. 

2 . 2  Unit Pl ant Operation 

2 . 2 . 1  Coal Requi rements 

Assumpti ons : 

o Each unit pl ant requi res a coal i nput of 70 x 109 Btus per stream day , or 23. 1 x 1012 
Btus per year, based on 330 days of pl ant operation per year,  1 1 ,080 Btu per pound of 
coal feed , 10  and 3 , 1 55 tons of coal feed per day . 

o The Btu content (proximate analys is )  of coal fed to a pl ant is representative of the coal 
mi ned in the state that suppl ies the pl ant. 

Al gorithms : 

o Unit Pl ant Coal Requi rement (tons/year) = 23. 1 x 1012  Btu/year 
B 

where: B = the heat content (Btu/ton) of the coal as estab l i shed by proxi mate 
analysis  

2 . 2 . 2  A ir  emissi ons 

Assumpti ons : 

o The auxi l i ary steam boil ers requi re a coal i nput equi val ent to 8 .3  x 109 Btu per day , 
or 2 . 7  x lQlZ Btu per year. Therefore, the amount of coal feed to the steam boi l ers i n  
tons pe r  year for a regi onal or state coal i s  2 . 7  x 1Ql2/A , where A i s  the heat content 
of the coal in Btus per ton. 

o The effici ency of particul ate matter control is 99 .4  percent . 

o The effici ency of sul fur oxi des control i s  90.0 percent . 

o No control technol ogy is appl ied to nitrogen oxi des , organics ,  or carbon monoxide 
emi ssi ons beyond meet ing new source perfonnance standards for boi l ers . 

o The heat, ash,  moi sture , and sul fur content of the coal feed to the steam boi l ers is the 
same as to the gasi fier. 

o The air pol l ut ion emi ss ion i nventory for the unit pl ant i ncl udes emi ssi ons from the fl ue  
gas stream, coal preparation vent gas ,  flared l ock hopper vent gas ,  Beavon Unit vent gas ,  
and fugit ive sources. Al l emi ssion factors are from Reference 1 1 ,  o r  are cal cul ated on 
the bas i s  of design data in Reference 10. 

o Coal preparation vent gas ,  fl ared l ock hopper vent gas ,  and Beavon Unit vent gas emi s
si ons are proporti onal to the basel i ne un it plant emi ssi ons from these sources on the 
bas i s  of coal i nput to the gas ifier. 
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F l ue Gas Stream Emi s s i ons  Al gorithms 

o Part i cul ate Matter ( LB/YR ) = (0 .006) (A) ( B )  

where: 0 . 006 = emi ss i on factor resul t i ng from part i cul ate emi s s i on control effi c i ency 
of 0 .994 

A =  1 6  pounds per ton (ash  content of coa l ) 

B = coal feed to bo i l er i n  tons per yea r 

o Sul fur Oxides  ( LB/YR) = ( O . l O ) (A) ( B )  

where : 0 . 10 = emi ss i on factor res ul t i ng from s u l fur oxi des control eff i ci ency of 0 .90  

A =  38 pounds per ton ( s ul fur content of  coal ) 

B = coal feed to boi l er i n  tons per yea r 

o Ni trogen Oxides ( LB/YR) = (A) ( B )  

where : A = 30 pounds of n i trogen oxi des per ton of coal c ombusted 

B = coal feed to boi l er in tons per year  

o Organ i c s  ( LB/YR) = ( A) ( B )  

where : A = 0 .03 pounds of organi cs per ton of coal combusted 

B = coal feed to steam boi l er i n  tons per year  

o Carbon Monoxide ( LB/YR) = (A) ( B )  

where: A =  1 .0 pound of carbon monoxide per ton of coal c ombusted 

B = coal feed to the steam boi l er in tons per yea r  

Coal preparat i on vent gas emi s s i on al gorithms 

o Part i cul ate Matter ( LB/YR) = 0 . 034 (A )  

where: 0 . 034 = part i cul ate  emi s s i on factor ( LB/T)  of  coal fed to  gas i f ier  
(Reference 1 0 )  

A =  coal feed to ga s i f i er i n  tons per year 

o Sul fur Oxi des ( LB/YR) = 0 . 017 (A) 

where :  0 . 0 1 7  = sul f ur oxi des emi ss ion factor in pounds per ton ( Reference 1 0 )  

A =  c oal feed t o  ga s i fi er i n  tons per year 

Fl ared l ock hopper vent gas emi ss ions  al gori thms 

o Part i cu l ate Matter ( LB/YR)  = 0 . 0017 ( A) 

where :  0 .0017 = emi ss ion factor i n  pounds per ton ( Reference 10 )  

A = coa l  feed to  ga s i fi er i n  tons per year 

o Sul fur Oxides  - same as for part i cu l ate matter 

o N i trogen Oxides - s ame as for part i cu l ate matter 

o Hydrocarbons ( LB/YR ) = O . OOOl (A) 

where :  0 .0001 = emi ss ion factor i n  pounds per t o n  ( Reference 1 0 )  

A = coal feed t o  ga s i f i er i n  tons per year 
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o Carbon Monox ide (LB/YR) = 0. 0003 (A) 

.where : 0. 0003 = emi ss ion  factor  in pounds per ton (Reference 1 0 )  

A = coal feed t o  gas i f i er i n  tons pe r year 

Beavon Un it  vent gas emi s s i ons al gori thm 

o Hydrogen Sul f ide (LB/YR) - 0 . 0026 (A)  

where:  0. 0026 = emi ss ion  factor  in  pounds pe r ton (Refe rence 10)  

A = coal feed to gas i fier  in  tons pe r year 

F ug it ive sources emi s s i ons al gori thms 

o Particu l ate Matter (LB/YR ) = 0. 034 (A)  

where : 0. 034 = emi ss ion  factor i n  pounds pe r ton of coal feed 

A = coal feed to pl ant i n  tons per year 

o Hydrogen Sul f ide (LB/YR) = O . OOOl (A)  

where:  0. 0001 = emi ss ion  facto r  in  pounds per ton of coal feed 

A = coal feed to pl ant i n  tons per year 

o Ca rbon Monox ide ( LB/YR) = 0. 0017 (A)  

where:  0. 0017 emi ss ion  factor  in pounds per ton of coal feed 

A coal feed i n  tons per year 

2 . 2 . 3  Water use 

Water use for a un it  pl ant is assumed to be equi val ent to water cons umption for the Memp h i s  
pl ant , 2 , 710 ,000 gal lons per day ( 8 . 31 7  acre-feet per day ) ,  or  894 , 300 , 000 gal l ons per yea r 
( 2 , 744. 6 acre-feet per year ) .  

2 . 2 . 4  Sol i d  waste 

Assumptions  

o E ighty-eight percent of  total coal i nput goes to gas i ficat ion.  The rema i n i ng 1 2  percent 
is bo i l er feed. 

o Sol id  waste from gas if ication is made up of 90 percent ash ,  the bal ance bei ng composed 
primar i ly  of ca rbon and sul fur (Refe rence 1 0 )  

o So l i d  waste from steam boi l ers i s  composed of both fly a s h  and botttom ash ,  t h e  total of 
wh i ch i s  equ i val ent to the ash content of the feed coal . 

o Sl udges from fl ue gas des ul fur i zat ion ,  wastewater t reatment , and chromate destruct i on are 
gene rated at the rate of approximately 40 , 000 tons pe r year (wet wei ght ) ,  or 2 2 , 7 00 tons 
per year ( dry we ight )  per un it  pl ant . 

Aggl omerated gas i fi er ash a l gori thm 

o Aggl omerated Gas i f i e r  Ash ( Tons/Year) = ( 1 . l l ) (A) ( B )  

where:  1 . 1 1  = gas if icat i on waste factor assum i n g  0 .90  ash 
content of aggl omerated ash 

A ash  content of coal feed to gas i f ier  i n  
percent 

B = coal i nput to gas if ier  i n  tons per yea r 
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Auxi l i ary waste a lgori thm 

o Auxi l i ary Boi l er Waste ( Tons/Year) = (A) ( B )  

where :  A =  ash content of bo i l er feed coal i n  percent 

B = coal feed to bo i l er i n  tons per year  

F l ue gas desu l fur i zat ion ,  wastewater t reatment, and chromate destruct ion sl udges 

F l ue ga s desul fur i zat i on , wa stewater t reatment,  and ch romate destruct i on s l udge s ( d ry we i ght ) 
for a un it  pl ant are ass umed comparabl e to sl udge generat i on from the Memph i s  pl ant. 

2 .3 Coal Mi ni ng 

2 . 3 . 1  Coal mi n i ng by state 

Assumpti ons : 

o Except for Del aware,  New Jersey ,  and Cal i forni a , coal for a pl ant i s  i ntrastate coal . 
Coal fo r un it  pl ants l ocated i n  Del aware and New J e rsey i s  suppl i ed by Pen nsyl va n i a  mi nes 
and coal for Cal i forn i a  pl ants is suppl i ed by Utah mi nes.  

o The Btu content ( prox imate analys i s )  of coal  fed to a pl ant is  representat i ve of the 
coal mi ned i n  the state that suppl i es the pl ant. Each un i t  pl ant requ i res a coal i np ut 
of 70 x 1 09 Btus  per stream day ,  or 2 3 . 1  x 1 01 2  Btus  per year ,  based u pon 330 days 
of operat ion per ye ar , 1 1 ,080 Bt u per pound of coal feed , 1 0 and 3 , 1 55 tons of coal feed 
per day. 

Al gori thm 

o Coal Mi ned fo r Uni t P l ant (Tons/Year)  2 3 . 1  x 1 01 2  
A 

where:  2 3 . 1  x 1 01 2  = coal i nput to a unit pl ant i n  Btu s/year 

A =  heat content of coal  in  Btu s/to n 

2 . 3 . 2  Land d i sturbed by s urface mi n i ng 

Assumpt ions : 

o Land d isturbed by underground mi n i ng i s  cons i de red mi n imal . 

o The dens i ty of coal i n  a seam i s  1 , 750 tons per acre- foot . 

Al gorithm: 

o Surface Area D i sturbed (Ac res) = 1 (B)  ( C )  
(17 50)(A) 

where :  1750  = dens ity of coal i n  a seam i n  tons  per  acre-foot 

2 . 3 . 3  Ai r emi s s i ons 

Assumpt i ons : 

A = ave rage seam th i ckness (Tab l e  B . 4 )  

B propo rt ion of coal str ip  mi ned i n  a state (Tab l e  B . 4 )  

C coal i nput to un i t  pl ant i n  tons per year 

o Emi s s i ons from underground mi n i ng are mi nor due to the predomi nance of el ect r i c-powered 
equ i pment. 

o Emi s s i on factors for str ip  mi ni ng are from Reference 11 and are l i sted i n  Tab l e  B . 5 .  
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Al gorithm :  

o Ai r Emi s s i on by Pol l utant ( Tons/Year) (A) (8) ( C) 
1 05 

where:  

2 . 3 .4 Water use 

Assumpt i ons : 

A =  l oadi ng factor by state ,  for part i cul ate matte r ,  s u l fur oxides , 
n i trogen oxi des,  carbon mo noxi de , and orga n i cs i n  tons per 
105 tons of coal stri p mi ned (Tab l e  8 . 5 ) 

8 = coal mi ned per un i t  pl ant i n  tons per yea r  

C = percent age of coal str i p  mined by stat e (Tab l e 8 . 4 )  

o Coal mi n i ng act i vi t i es wh i ch res ult  i n  wat er  consumpt i on i nc l ude dust control for roads , 
mi nes ,  and embankments and revegetat ion  of rec l a imed areas. 

o Regi onal water use factors refl ect i ng dust control and revegetat ion act i v i t i es are fran 
Reference 1 2 .  

Al gori thms : 

o Surface Mi n i ng Wate r  Use (Ac re-Feet/Yea r) = ( A) ( C ) / 100 ,000 

where: A = s urface mi n i n g  use factor in acre-feet per 100 ,000 tons of coa l 
mi ned (Tab l e  8 . 6 ) 

C = c oal i np ut to un it  pl ant from surface mi nes i n  tons per year 

o Underground M i n i ng Water Use  ( Ac re-Feet/Year) = ( 8 ) ( C ) / 100 ,000 

where: 8 = unde rgrou nd mi n i ng water use factor  in acre-feet per 1 00 ,000 tonsf 
of coal (Tabl e 8 . 6 )  

C = coal i nput to uni t pl ant from underground mi nes i n  tons per yea r 

2 .3 .5 Sol i d  waste 

Ass umpt i ons : 

o For s urface m1 n1 ng ,  sol i d  wastes generat ed are ret urned to mi n i ng pits and are not con
s idered a sol i d  wa ste fo r di sposal cal cu l at i ons. 

o Fo r underground mi n i ng ,  the amount of sol i d  wa ste generated is approxi mately three per
cent of coal extracted. 1 2  These waste s ,  known as " gob , " corres pond i n  compos it ion  to 
the overburden removed i n  s urface mi n i ng .  

o The percentage of a state  coal su ppl i ed for ga s i fi cat ion that i s  underg rou nd mi ned i s  
eq u i val ent to the percent age of al l coal mi ned i n  a state that i s  underground mi ned. 

Al gori thm :  

o Mi ni ng Wastes (Tons/Yea r) = (0 .03)  (A) ( 8 )  

where:  0 .03 = so 1 id  waste generat ion factor for unde rground mi ned coal ( Reference 1 2 )  

A = percentage of underground mi ned coa l 

8 = coal s u ppl i ed to un it pl ant i n  tons per yea r  
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Table B .4. Average seam thickness and percentage of 
total coal strip-mined for selected states 

Pen nsylvania 
Maryland 
O h io 
I n d iana 
I l l i nois 
Kentucky 
Ten nessee 
Texas 
North Dakota 
Wyo m i n g  
Colorado 
U tah 

Average seam thick ness 
[ m (ft)] 

6 
6 
6 
5.5 
5.5 
6 
6 
8 

1 0  
26 

8 
8 

Percentage strip m i ned 
(%) 

43 
43 
43 
75 
75 
40 
37 

1 0 0  
1 0 0  
1 00 
1 00 

0 

Source: U .S .  Department of the I n terior, Final  Environmental Statement, 
Federal Management Program, Report No. 1 972( 1 42) ,  B u reau of Land 
Management, Washin gton, D .C. ,  1 979. 

Table B .5. Strip mining air pollutant loading factors for selected states 

Strip m in i ng poll utants 
(in T/ 1 05  tons of coal m i ned) 

P articu late matter S u lfur oxides N itrogen oxides Carbon monoxide 

Pen nsylvania 0. 1 5  0.30 3.90 2.35 
M aryland 0. 1 5  0.30 3.90 2.35 
O h io 0. 1 5  0.30 3.90 2.35 

I n d iana 0.50 0.45 6.25 3.80 

I l l inois 0.50 0.45 6.25 3.80 
Kentucky 0.50 0.45 6.25 3.80 

Tennessee 0. 1 5  0.30 4.55 2.80 

Texas 0.60 0. 1 5  2. 1 5  1 . 45 

N orth Dakota 0.40 0.30 3.85 2.35 

Wyom ing 0.40 0.30 3.85 2.35 

Colorado 0.40 0.30 3.85 2.35 

Utah 0.40 0.30 3.85 2.20 

O rgan ics 

0.40 
0.40 
0.40 
0.70 
0.70 
0.70 
0.40 
0.20 
0.45 
0.45 
0.45 
0.40 

S o u rce: U.S.  Department of the I n terior, Final  Environmental Statement, Federal Coal 
Management 
1 979. 

Program, R eport N o .  1 972( 1 42 ) ,  B u reau of Land M a nagement, Washin gton, D . C . ,  

Table B.6.  Water use factors (dust control and revegetation) 

Water use factor 
S tate or 

reg ion 

N orth Dakota 
Wyo m i n g  
Colorado 
Utah 
Eastern states 

(acre-feet per 1 05 to ns of coa l )  

S urface m in i n g  

6.299 
5. 048 
5.048 
6.079 
4.460 

U nderground m in i n g  

3.68 
3.68 
3.68 
3.68 
5.88 
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Appendi x  C . O  

HEALTH RISK  ANALYSIS  

Al though actual l eak  rates can  be  determi ned on l y  dur i ng operati on ,  i t  can  be  assumed that the  
l evel s of toxic  mater i a l s i n  actual practice  wi l l  be  control l ed such  that thei r concentrations 
in workpl ace a i r  wi l l  not exceed appropriate TLVs . Thus , the restri ction i s  

where CR i s  the concentration o f  the tox ic  materi a l  i n  the a i r .  The equation govern i ng the tota l 
mass of a materi a l  i n  the a i r  vol ume ava i l abl e to a worker i s  

where 

MR 
= mass of mater ia l  i n  workpl ace a i r ,  

p = fracti on l ea k i ng i nto workpl ace a i r , 

gf = toxic  materi a l  mass fl ow rate i n  the process stream , 

AR = turnorver rate of a i r  i n  the work l ocati on . 

The so l ut ion to Eq . ( 2 )  i s  

For suffi c i ently l ong times , such a s  8 h ,  Eq . ( 3 )  i s  cl osely approximated by 

( 3 )  

( 4 )  

From Eq . (4 ) ,  t h e  l ea k  rate that resu l ts i n  a bu i l dup o f  mater i a l s ,  MR , i n  the workp l ace a i r  i s  

MRAR p = 9f .  ( 5 )  

Equations ( 1 ) a n d  ( 5 )  a re used t o  ca l cu l ate a l l owabl e l eak  rates for each  agent ( assum ing other 
agents are absent ) wh ich  woul d  present the stri ctest requ i rements in terms of l eak  control . Leak 
rates rel ati ve to CO may be cal cu l ated i n  order to determine  whether CO i s  a su i tabl e i nd icator 
compound . Therefore , Pi /Pea is cal cu l ated , where Pi is the a l l owabl e l eak  rate for tox ic  
mater ia l  i and Pea i s  the al l owabl e l eak rate for CO . 

W ith  CR repl aced by the TLV i n  the l im it i ng case , and gi ven that MR = CRVR • where VR i s  the 
a i r  vol ume , and gf = Cpvp , where Cp i s  the concentration of the tox ic  materi a l  i n  the process 
stream , and vp is  the vol ume f l ow rate of the process stream , the fo l l owi ng equati on i s  deri ved : 

P . TLV . C CO _,_ = l p. 
Pea TLVco

c
p , i  

( 6 )  

I f  P 1 / Pco i s  greater  than l ,  then the concentration of toxic  mater i al s ,  i ,  wi l l  not exceed its  
TLV if  the  TLV of CO i s  not exceeded by the  CO l evel . The  magni tude of  the  rat io  wi l l  i nd icate 
how much bel ow or  above TLV the concentration of materi a l , i ,  woul d be , g i ven that CO does not 
exceed i ts TLV . 
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Construction i mpacts 

Input data 

Source strengths 

Pol l utant 

TSP 
co 
HC 

Emi ss ion rates 

Work day 
Work week 
Work year 
Emi ss ions 

Pol l utant 

Source area 

TSP 
co 
HC 
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Append ix  C . 1 . 1  

AIR QUALITY 

8 h 
5 d 
52 weeks 
2080 h 

Emi ssion (kg/year) 

8 . 9  x 1 03 
43 . 7  x 1 0 3 
1 0 . 7  x 1 03 

Emi ss ion rate (g/s) 

l . 19  
5 . 84 
1 . 43 

22 x 1 03 m2 ( 1 1 58 m x 564 m) 

Meteorologi cal data 

Wind  speed 
Stabi l i ty 
Effective 

hei ght  

4 . 9  m/s 
neutral 
3 m 

The wi nds bl ow i n  a g i ven di rection a maximum of 1 5% and toward Presi dents I s l and.  The maximum 
annual average concentration i s  thus 3 . 1 4  x 10-6 x 0 . 1 5 ,  or nxmax/Q = 0 .47 x l o-6 •  

Pol l utant 

TSP 
co 
HC 

Concentration at Presi dents Is l and 

0 . 6  µg/m3 
2 . 8  µg/m3 
0 . 7  µg/m3 
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Operational impacts 

Fugi t i ve emi s s i ons from coal pi l e  

From Sect . 2 . 4 . 2 . 2  

Yearly emi s s i ons = 1 8  tons control l ed 
Area = 5 1 , 708 m2 , or ( 2 27  m ) 2 

Computati onal procedure 

From Turner , l  
oy0 = 227/4 . 3  = 53 
For neutral stabi l i ty ,  xy at oy0 at 53 = 500 m 
For x = 1 000 m downwi nd , oz = 60 m 
At x = x + x = 1 000 m + 500 m = 1 500 m y 
At x = 1 500 m ,  oy = 1 50 

� = 7 . 2  x l o-6 

For Pres i dents I s l and , Xmax/Q = ( 7 . 2  x l 0-6 )  x ( 0 . 1 5 )  1 . 08 x l o-6 Xmax = 0 . 6  µg/m3 

Computational procedure 

where 

From Turner,  1 

oy0 = square s i de/4 . 3  
oy0 = 1 1 58 m/4 . 3  = 269 

For neutral  stab i l i ty ,  xy at oy0 of 259 m = 2 . 5  km 
For x = 1 000 m downwi nd ,  oz = 60 
At x = x + xy = 2 . 5 km + 1 000 m = 3500 m 
At x = x + xy = 3500 m ,  oy = 340 

X ( l OOO ) = concentration at 1 000 m downwi nd 
Q = source strength 

oy = crosswi nd d i s pers i on parameter 
oz = verti cal d i s pe rs i on parameter 

u = average wind ve l oc i ty 
H = effect i ve height  of emi s s i on 

For various pol l utants , cal cu l ate x/Q 

X(l 000) 
Q 

X(l 000) 
Q 

(1T)(340)(6o)(4 . 9 )  exp [- } UoY] 
3 . 1 4  x l o-6 
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Routi ne emi s s i ons  

The po l l u tant concentrations resu l ting  from the operation of  the  proposed faci l i ty were ca l cu l ated 
by us i ng an a i r  q ua l i ty d i spers ion  model , CRSTER, devel oped by the EPA. Routi ne p l ant effl uents 
were u sed as i nput ,  as were meteorol og ica l  data from the Memphi s ,  Tennessee , a i rport . Nonroutine 
emi ss ions of S02 were ca l cu l ated by determ i n i ng the s imp l e rati o  of nonroutine  to routine  emi s
s i ons and  uti l i z i ng the PTD I S2 ca l cu l ational  procedure. Thi s approach is  conservati ve , but  no 
other data on effl u ent characteri stics are avai l a b l e  for making  a more detai l ed ca l cu l ati on .  

C . 1 . 1 . 1  W i nd roses for the  Memphi s  area 
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Appendix  C . 1 . 2  

NO ISE 

Th i s  enti re appendix i s  d i rectly copi ed from the Memph i s  L ight , Gas and Water 
Di vi s i on Envi ronmental Report , Sects . 3 . 5 ,  4 . 1 . 5 ,  and 4 . 2 . 5 .  
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3 . 5  AMBI ENT NOISE  

An  assessment of  ambi ent sound l eve l s i n  the v i c i n i ty of  the Memph i s  I ndus
tri a l  Fuel Gas Demonstration  P l ant was conducted August 1 1  to 1 4 ,  1 978.  

August was sel ected to represent the fai r weather peri od when outdoor act i v i ti es 
are common .  Sound l evel measurements were made at n i ne l ocati ons i n  the p l ant 
s i te v ic i n i ty. The l ocations are shown in F igure 3-33 . Location  1 ,  the 
Chucal i ssa I nd ian V i l l age Reconstructi on , is 1 . 9  mi l es southeast of the p l ant 
s i te and represents the nearest recreati onal area . Thi s l ocat ion has a 
di rect l i ne of s i ght to the p l ant s i te .  Locati on 2 i s  on the  l evee west  of  
the  T .  E .  Maxson Wastewater Treatment P lant ,  0 . 6 m i l e  south of the  s i te .  
Location  3 i s  at the W i l bur Johns Farmi ng Camp , l .  l mi l es south o f  the s i te , 
and represents the nearest permanent ly  i nhabi ted dwel l i ng .  Location  2 i s  i n  a 
di rect l i ne from the p l ant s i te to l ocation 3 and was chosen as a means to 
ascerta i n  any effects the l evee may have on noi se from the p l ant s i te reach i ng 
l ocation  3 and to i ndi cate the degree of attenuat ion wi th di stance.  Location 
4 i s  i n  the parki ng area of the CB&I Nucl ear Company , l mi l e  northeast of the 
s i te ,  and i s  the nearest devel oped area on Pres idents I s l and where a substan

tia l  number of peop l e  coul d be affected.  Locati on 5 i s  �roximately  1 00 feet 
to the east of the T. E. Maxson Wastewater Treatment P l ant parki ng l ot ,  0 . 6  
mi l e  south-southeast o f  the s i te .  Th i s  l ocati on i s  between the treatment 
p l ant and the Al l en Generati ng Pl ant and was chosen to determi ne the combi ned 
noi se effects of the two p l ants . Locations 6 ,  7 ,  8 and 9 are on h i gher ground 
( i . e . , the road) at the approxi mate m idpoi nts of ttle s i des 0f the property 
boundary. 

Sound measurements were made wi th a preci s i on grade (American Nati onal Stan
dards I nsti tute , Type l )  i nstrument i n  a manner cons i stent wi th  good fi el d 
measurement practi ces .  The omni -di recti onal mi crophone was l ocated approx

i mately  4 feet above the ground when measurements were made.  Al l measurements 
were made on the " s l ow" meter scal e under ca l m  wi nd condi ti ons . Measurements 
were taken on the A-weighte� scal e , *  the C-wei ghted sca l e  and the f lat ( unwei ghted 

* Noise l evel s  have the uni ts of dec ibel s ( dB )  re : 20µN/m2 . The A-we ighted 
val ues are des ignated dBA. The A-wei ghted scal e mod if ies the true sound 
spectrum in a p rescri bed manner to g ive a response that s i mu l ates that of 
the h uman ear. 
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or l i near) scal e .  At each l ocati on , the A-wei ghted sound l evel s were recorded 
at 1 5- second i nterval s over a m i n i mum t ime period of 1 5  mi nutes .  At  the 
beg i nn ing and end of each observation  peri od , the f l at and C-we i ghted l evel s 

were measured . Compari sons of the di fferences between the A-wei ghted and the 
fl at and C-wei ghted l eve l s  were used to veri fy: ( 1 )  that excess i ve wind speeds 
were not present and ( 2 )  that the bac kground no i se spectrum had not changed 
s i gn i fi cantly over the peri od of measurement . *  Measurements were taken on 
four occasions  - once in the dayti me and once in the ni ghttime , both duri ng 
the week and on the weekend. Daytime i s  defi ned as 7 : 00 a . m . to 7 : 00 p . m . , 
and n i g htti me i s  def i ned as 7 : 00 p . m .  to 7 : 00 a . m .  Daytime meas urements were 
made when the average wind  speed was l ess  than 1 0  mi l es per hour , and ni ghtt ime 
measurements were made when the average wi nd speed was l ess  than 5 m i l es per 
hour . 

Average ambi ent no i se l evel s measured at each l ocation are presented i n  Tabl e 

3-44.  These l evel s were determi ned by taki ng a we i g hted average of al l 
measured val ues over the 1 5-mi nute t ime period .  Tab l e  3-44 al so i nc l udes 
maxi mum l evel s of i ntermi ttent noi ses , the sources observed at each l ocati on 
and the maximum dayti me and n i g httime wi nd speeds measured at each l ocation .  
These  l evel s are i ncl uded in  the  average ambi ent noi se l evel s ,  but  s i nce the  
occurrences of these  l evel s were of s hort duration , they d id  not contribute 
s i gn i f i cantly to the average val ues . 

* The A-wei ghted sca l e  strong ly  attenuates l ow frequency noi se ; whereas ,  the 
C-we i g hted scal e prov i des  only modest l ow frequency attenuation .  Hence , the 
di fferences between the A-wei g hted and the f l at and C-wei ghted l evel s provi de 
measure of the amount of noi se  present i n  the l ow frequency reg ion .  Si nce 
wi nd noise is p redomi nantly a l ow frequency p henomenon , t h i s  compari son i s  
a n  effecti ve means to eval uate the wi nd speed effects o n  the measured no i se .  
I n  genera l , l arge di fferences between the A-we i g hted and the  f l at and  C
we i ghted l eve l s  are i ndicative of h i gh wi nd speeds ; smal l di fferences are 
i nd icati ve of l ow w ind speeds . Di fferences between the fl at and C-we i ghted 
sca l e s  at the beg i nni ng and end of the observation  period i nd icate whether 
the frequency content of the noise  s i gnal  has changed s i gn i fi cantly.  
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TABLE 3-44 

AMBIENT NOISE LEVELS AND MAXIMUM WIND SPEEDS 

Average Noi s e  Leve l s  
{dBA re: 20 �N/m22 Maximum Noi se Level s  Maximum Wi nd Speeds 

Weekda,l'. Weekend {dBA re: 20 �N/m22 (mph) 
Location  � Night � Night Source Level �-- Night 

54 56 55 56 Tra i n  67 6 

2 53 53 53 57 Traffic  64 4 
Ai rpl ane 66 
I nsects 64 

3 49 5 1  46 42 A i rp l ane 6 1  4 5 
Animal s 65 

('"") w I I 4 56 43 52 56 Traffi c  6 1  4 5 
� � � C'I "' 

5 58 60 59 53 A i rp l ane 63 4 

6 59 76 66 70 Ai rpl ane 64 3 4 
Barge 74 
I nsects 78 

7 57 63 62 62 Barge 66 1 4 

8 56 59 57 58 

9 67 58 62 57 Traffi c 68 5 
A i rpl ane 69 
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3 . 5 . 1 NO ISE  GUIDELINES 

No exi st ing  state or  l ocal no i se regu l ati ons affect the proposed p l ant s i te .  
No i se g u i de l i nes  have been pub l i shed for u s e  i n  cases where n o  such regu l ations 
exi st ;  these are presented in Tab l es 3-45 and 3-46 . These g u i de l i nes  can be 
used to i nterpret the data i n  Tab l e  3-44. Steady state sound l evel  val ues i n  
Tab l e  3-45 are consi stent with recommendations  i n  both the Un i ted States and 
Europe .  ( l )  I f  a sound i s  present for on ly  a port i on o f  the t ime , a s  i n  the 
case of pas s i n g  trai ns , then the val ues in Tab l e  3-45 may be i ncreased by the 
amounts shown i n  Tab l e  3-46 .  Tab l e  3-47  presents a compar i son between fami l i ar 
sounds and the i r associ ated no i se l eve l s ,  measured in dBA. 

3 . 5 . 2  DESCRIPTION OF THE EXIST I NG ENVI RONMENT 

The bac kground ambi ent no i se at al l l ocat i ons , except l ocati on 4 ,  consi sted 
pr imari ly  of i nsect noi ses and a steady hum from the Al l en Generati ng Pl ant . 
The n i ghtti me i nsect noi se l eve l s  on the eastern s i te boundary ( l ocat i o n  6 )  
were extreme ly  h i g h  (averages o f  76  and 70 dBA) . These val ues probab ly repre
sent about the h i ghest expected natural ly  caused background no i se l evel s at 
th i s  s i te .  The background ambi ent no i se a t  l ocat i o n  4 or ig i nated from i ndus

tr i a l  processes at the CB&I Nucl ear Company P l ant. Background no i ses from the 
T. E .  Maxon Wastewater Treatment Pl ant were di scernab l e  at l ocati ons 2 and 5 .  
Earthmov i ng equ i pment had a n  effect o n  backg round dayti me no i se l evel s observed 
at l ocati ons 6 and 9. A passi ng barge ra i sed bac kground l evel s at l ocati ons 6 

and 8. 

Based on the g u i de l i nes i n  Tab l e  3-45 and the data i n  Tab l e  3-44 , a l l  n i ne 
l ocati ons can be c l as s i f ied  as suburban- urban dur i ng the daytime ,  on both 
wee kdays and weekends . The n i g htti me l eve l s  tend to be i n  the urban- i ndustr i a l 

heavy i ndustri al  range .  Howeve r ,  t he  g u i de l i nes do  not account for  natural 
no i se sources such as i nsects , whose noi ses are seasonal and are general ly 
accepted. Hence , the n i g htti me l eve l s  at the s i te can be characteri zed as 
be i ng i n  the urban range (based on  observed l eve l s  not domi nated by the i nsect 
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TAB LE 3-45  

GUIDELINES FOR COMMUN ITY NO I SE LEVELS( 2 )  

Sound Level �dBA re : 20 !,!N/m2 ) 
Area Day* Night Other 

Rural ( res i dent ial ) 50 40 45  

Suburban ( re s i dent ial ) al so hospi tal , 55 45 50 
church and s i mi l ar zones 

Urban ( res i dentia l ) al so apartment 60 50 55 

Urban ( res i dentia l ) with some commeri cal , 65 55 60 
retai l or l i ght i ndustry 

Predomi nantly i ndustri al 70 60 65 

Heavy i ndustr ia l , few dwe l l i ngs 75 65 70 

* " Day" represents the peri od 0700 to 1 700 hours on weekdays and " n i oht" 
2 200 to 0700 hours . "Other" i nc l udes 1 700 to 220(1 hours and on weekends 
and hol i days 0700 to 1 700 hours.  

TABLE 3-46 

COMMUNITY NOISE  LEVEL L IMITS FOR NOISE  PRESENT ONLY 
A PORTION OF THE TIME PERIOD UNDER CONSIDERATION( 2 )  

Time Present (%) Amount of Leve l I ncrease 

l 1 5  
2 1 5  
3 1 5  
4 1 4  
5 1 3  
8 1 1  

1 0  1 0  
20 7 
30 5 . 5  
40 3 . 9  
50 2 . 8  
80 l .  0 

1 00 0 
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CARR I E R  DECK 

JET OPERATION 

JET TAKEOFF 
( 200 feet) 
DISCOTHEQUE 

AUTO HORN ( 3 feet) 

R I VE T I NG MACH I NE 

JET TAKEOFF 
( 2000 feet) 

GARBAGE TRUCK 
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STAT I ON 
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( 50 feet) 
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FRE IGHT TRA I N  
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FREEWAY TRAFFIC 
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TABLE 3-47 

SOUND LEVELS AND HUMAN RESPONSE ( J ) 

Response 

PAINFULLY LOUD 

LIHIT AMPL I F I E D  

VE RY ANNOY I NG 

HEARING DAMAGE 

(8 hours ) 
ANNOYING 

, TELEPHONE USE 

I NTRUS I VE 

QU I ET 

Hearing 
Effects 
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z: 
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01 I-
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Conversational 
Relationships 

SHOUT I NG I N  EAR 
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�1------+-----+------1 
l 2 o : 
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noi ses ) .  The hi ghest ni ghtti me leve l s were found a t  the p l ant boundary 

l ocati ons , whi ch  are the areas l east di sturbed by human acti v i ty and most 

l i kely to have the greatest concentrati on of  i nsects . Several of  the s i gn i f i 

cant background noi se sources operate conti nuous ly ( e . g . , the Al l en Generati ng 

P l ant and the T .  E .  Maxson Wastewater Treatment P l ant) , produc i ng essent ia l ly 
a constant no i se l evel . As a consequence , there are sma l l er variations i n  the 

bac kground noise  l eve l s between weekday and weekend , and day and ni ght than 

otherwi se woul d be expected. 
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4 .  1 . 4 . 4  MOTOR VEHICLE AND CONSTRUCTION EQUI PMENT EXHAUST 

Estimated motor veh i c l e  and constructi on equ i pment emi ss i ons are presented i n  
Tab l e  4- 1 .  These estimates are based upon the maximum number o f  each type of 
veh i c l e  expected to be used , the projected operati on schedu l e  for each veh i c l e  
a n d  emi s s i on factors for construction equi pment. ( 2 )  Wi th the except i on of 
automob i l es and p i ckup trucks , al l construction veh i c l e s  are assumed to be 
d i esel  powered .  Tab l e  4- 1 presents the estimated emi s s i ons i n  tons per year.  
As can be seen i n  Tab l e  4- 1 ,  most of the emi s s i ons are a resu l t  of construct ion 
equi pment. These emi s s i ons  are re l ative ly  smal l i n  magni tude . No s ign if icant 
i mpact on ambi ent pol l utant l eve l s  wi l l  resu l t .  

4 .  1 . 4 . 5 CONSTRUCTION DEBRIS 

Air  i mpacts caused by construction debr i s  wi l l  be negl i g i b l e .  Debri s wi l l  be 
col l ected week ly  and removed to a comme rcial  sani tary l andfi l l .  Duri ng the 
storage t ime on s i te ,  debri s wi l l  be contai ned by e i ther coveri ng or spri n kl i ng 
i t  with water to m in imi ze wi nd eros ion .  

4 .  1 . 5  NOISE  

An  eval uation  of noi se l eve l s  associ ated with construction procedures at the 
p l ant s i te i ndi cate that no s ign if icant impact on the surround i ng envi ronment 
wi l l  occur as a resu l t  of these noi se s .  Other than a t  l ocations near the 
p l ant boundary , constructi on noise  wi l l  be i naudi b l e .  The vol ume of traffic 
through Ful l er  State Park wi l l  i ncrease because of worker and del i very traffi c .  
A s  a resu l t , t h e  duration o f  noi se exposure i n  the park wi l l  i ncrease .  
However , the  maxi mum noi se  l eve l s  in  the park are not  expected to  i ncrease 
over current l evel s .  

Construction  no i se l evel s were eval uated by consi deri ng the type s ,  number and 
sc hedu l e  of p i eces of major constructi on equipment anti c i pated to be used and 
the expected worker and del i very traffic fl ows . 
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Tab l e  4-2 l i sts the maj or noi se-produc i ng equi pment that wi l l  be used dur i ng 

constructi on , the number req u i red , the period of use and max i mum expected A

wei ghted no i se l evel s*  for each pi ece of equi pment at a di stance of 50 feet . ( l )  

The di fferent equi pment that wi l l  be used dur ing the constructi o n  per i od 

i nd i cates that the average constructi on no i se l evel  wi l l  vary .  

A compos i te construction  source noi se l evel  was  cal cul ated for  f i ve construc

t ion  peri ods , the s i te f i l l i ng peri od (4th quarter 1 980 to 2nd quarter 1 981 ) 

and each of the construction  years ( 1 981  to 1 984) .  The l eve l s  are l i sted i n  

Tab l e  4-3 .  These source no i se l evel s were cal cu l ated by us i ng i nformation i n  

Tab l e  4-2 by assumi ng that most o f  the construction  equi pment wi l l  be operated 

i n  a c l ose group at the p l ant s i te center rather than bei ng di spersed over the 

enti re p l ant s i te .  Compo s i te noi se l eve l s  at 50 feet from the center of the 

assumed groupi ng were estab l i shed by summi ng the i nd i v i dual no i se l evel s for 

the construction equi pment on a mean square pressure bas i s .  When sound sources 

are of  the same re l at i ve  s i ze ,  as i s  the case wi th constructi on equ ipment , the 

mean s quare pressure bas i s  for summi ng no i se sources g i ves resu l ts essenti a l ly  

i denti cal to  s unvni ng sound powers , where the  re l at i ve s i zes of  sound  sources 

i s  consi dered.  

S i nce al l of  the equi pment wi l l  be used at l east 6 hours per day , the com

pos i te l evel s were cal cu l ated wi th al l the equi pment operati ng at cond it i ons  

produci ng the maxi mum expected no i se l evel s .  These l evel s wi l l  represent the 

maxi mum expected l eve l s because most of the equi pment wi l l  operate under fu l l 

l oad for on l y  porti ons of the t i me .  Hence , the compos i te source l evels l i sted 

i n  Tab l e  4-3 represent worst-case esti mates and do not account for the short

term ( day to day) vari ati on  i n  the l evel  caused by dai ly tas ks . The compos i te 

source l evel s are l arge ly  contro l l ed by the no i s i est pi eces of machi nery .  

Reducti ons in  the  compos i te l evel s cou l d be  ach i eved by  decreas i ng the noi se 

l evel s of  the l oudest equi pment l i sted in Tab l e  4-2 .  

*Al l no i se l eve l s are spec i f i ed i n  terms o f  the A-we i ghted scal e ( dBA re: 
20  µN/m2 ) wh i ch s i mu l ates the response of  the human ear and i s  commonly 
used when di scus s i ng the rel ati onsh ip  of sound to  peop l e .  

4- 1 1  



TABLE 4-2 

CONSTRUCTION EQUIPMENT UTI LIZATION AND NOISE LEVELS 

Maximum Expected 
Dai ly  I nd iv i dual Equi pment 

Time Number Usage Noi s e  Level at 
EguiQment Period Regui red -1!!!:.L 50 ft1 dBA re : 20 �N/m2 

1/2 Ton Pi ckup 2nd Qtr 1 981 to 1 984 1 3  6 82 
Med i um Duty Tractor 1 981 to 1 984 2 8 85 
Heavy Duty Tractor 1 981 to 1 984 l 8 95 
Dredgers 4th Qtr 1 980 to 2nd Qtr 1 981 3 22 85 
50-ton Crawler Crane 4th Qtr 1 980 to 2nd Qtr 1 981 4 6 76 
Bul l dozers 4th Qtr 1 980 to 2nd Qtr 1 981 6 8 90 n I N 
Graders 4th Qtr 1 980 to 2nd Qtr 1 981  2 8 90 ...... 

""" 
I 

Front-End Loader 82 ,..... 1 981 to 1 983 2 6 N 
80-Ton Crawl er Crane 1 982 to 1 983 2 6 79 
1 25-Ton Crawl er Crane 1 982 to 1 983 2 6 84 
1 50-Ton Craw ler Crane 1 982 to 1 983 2 6 88 
200-Ton Crawler Crane 1 982 to 1 983 2 6 88 
25-Ton Truck Crane 1 981  to 1 983 3 6 80 
45-Ton Hydraul i c  Crane 1 982 to 1 983 3 6 78 

Cherry P icker 1 982 to 1 983 20 8 75 

Wel d i ng Packs 1 982 to 1 983 6 8 75 
600 CFM A ir  Compressors 1 982 to 1 983 4 8 85 
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TABLE 4- 3 

COMPOSITE CONSTRUCTION EQUI PMENT SOURCE 

NO ISE  LEVELS BY CONSTRUCT ION PERIOD 

Construction  
Period 

4th Quarter 1 980 to 
2nd Quarter 1 981  
1 981  
1 982 
1 983 
1 984 

4- 13 

Compos i te Source 
No i se Leve l at 50 ft , 

dBA re : 20 µN/m2 

97 
98 

1 00 
1 00 
97 
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The compos ite source noi se l eve l s  from I FGDP construction were projected to 
the ni ne recei ver l ocations described i n  Section  3 . 5 and s hown in Fi gure 4-2 
by assum i ng hemi spheri cal rad i ation  of no i se and correcti ng the l eve l s  for 
ground absorption  and atmospheric absorption  for a standard day ( 59°F and 70 

percent re l at i ve humi d i ty ) .  Predi cted l eve l s  at Location 1 al so i nc l ude a 
correction to account for shi e l d i ng by the Al l en Generati ng P l ant. The pro

jected construction  no i se l eve l s for each of the f i ve constructi on peri ods 
i nd i cated in Tab l e  4- 3 at each l ocat ion shown in F i gure 4-2 are tabu l ated i n  
Tab l e  4-4 .  Thi s tab l e  al so i nc l udes the approximate d i stance from each recei ver 
l ocation  to the p l ant s i te center and the measured average s ummer- season 
daytime ambi ent no i se l evel s .  

For construction period 1 ,  the predi cted noise  l evel s  a t  the s i te boundaries  
( Locations 6 to 9 )  represent the average l evel for s i te fi l l i ng and grading.  
Actual l eve l s can range from -3 to +5 dB around the l i sted average val ue when 
fi l l i ng and gradi ng operati ons are remote from and adjacent to the recei ver 
l ocat ions , respecti vely.  The noi se l eve l s  at the other l ocations are re l at ively 
i nsens i t i ve to the l ocation  of the no i sy equipment on the s i te because these 
l ocations are s i gn i f i cantly farther away ( i . e . , the effect of noi se source 
separation or movement on the s i te is negl i g i b l e ) .  

A compari son o f  the p redi cted constructi on l eve l s and the measured daytime 
ambi ent l eve l s i n  Tab l e  4-4 i ndi cate that the p l ant constructi on no i se wi l l  be 
aud i b l e only at s i te boundary Locati ons 6 through 9. The construction  l evel s 
wi l l  be i naudi b l e  at Location 1 ,  the Chucal i ssa I nd ian  V i l l age s i te ,  and al l 
other l ocations except those i n  cl ose prox im ity to the s i te boundary. Hence , 
p l ant construction noi se i s  not expected to produce temporary or permanent 
heari ng i mpai rment i n  man or wi l dl i fe ,  even though it wi l l  have a temporary 
d i s rupti ve effect on wi l d l i fe use of the s i te .  < 2 • 3 )  

Another potenti al constructi on-rel ated noi se i mpact i s  the effect of noi se 
generated by workers trave l i ng to and from the p l ant s i te each day. Cons i d

eri ng the work force s i ze ,  estimated i n  Tab l e  2-3 ,  and an average of two 
persons per vehi cl e ,  there may be up to 350 veh ic l e trips  per day to and from 

4- 1 4  
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TABLE 4-4 

PREDI CTED CONSTRUCTION NOISE  LEVELS 

Constructi on Peri od** Ho i se 
Source-Recei ver Level of Recei ver Locati ons , 

Recei ver D i stance Measured Average dBA re:  20 11N[m2 
Locati on* Description  {ft} Ambi ent Da,l'.ti me 1 2 3 4 5 

Chuca l i ssa I nd ian  V i l l age 1 0 , 000 54 23 24 26 26 23 

2 Top of l evee 3 , 000 53 53 54 56 56 53 

3 Farm 6 , 000 49 40 4 1  4 3  4 3  4 0  

4 Memph i s  Harbor Project 6 , 000 56 40 4 1  4 3  4 3  40 

5 Maxson Sewage Treatment " 
Fae i 1  i ty 3 ,  1 00 58 53 54 56 56 53 

I N U1 
6 Eastern P l ant Boundary 1 , 800 59 60 61 63 63 60 

� 7 Northern P l ant Boundary l ,  1 00 57 69 70 72 72 69 I >--' 
8 Western P l ant Boundary 1 , 800 56 60 61 63 63 60 en 

9 Southern P l ant Boundary 1 ' 1 00 57 69 70 72 72 69 

* Rece iver locat i ons are shown i n  Fi gure 4-2 .  
** Constructi on peri ods are defi ned in  Tab l e  4-3 . 



C-26 

the s i te .  Thi s is in add i t ion  to equi pment or materi a l  del i very duri ng the 

day. Worker trave l  to and from the s ite wi l l  be concentrated in 45-mi nute 
peri ods i n  the morning and the eveni ng. 

Location 1 ,  the C hucal i ssa Indian V i l l age Reconstructi on , and the s urroundi ng 
Ful l er State Park area are the only s i tes wi thi n 2 mi l e s  of the p l ant s i te 
center that may be affected by traffi c noi se .  A traffi c f l ow of 350  cars at  
speeds up to 45  m i l es per hour  i n  a 45-ml nute period can  be expected to produce 
i ntermittent noise  l eve l s  of up to 65 dBA at 1 00 feet from the roadway . ( 4 )  

Location 1 i s  approximate ly  0 . 25 mi l e  from the  roadway , and  a buffer of trees 
exi sts between the road and the vi l l age. As a res u l t ,  no s ign i f icant noise  
i mp acts are  expected at Location 1 .  

Several off-s i te faci l i ti es wi l l  be constructed , i nc l udi ng an access road , a 
natural gas p i pe l i ne ,  water and wastewater p i pe l i nes and the product gas 
d i stri but i on system. Maximum sound l evel s for these types of construction 
acti v i ti e s  wi l l  not exceed 80 dBA at 50 feet , and thi s l evel wi l l  occur only 
i ntermi ttently.  Si nce most of th i s  constructi on wi l l  take p l ace i n  non

res i denti al areas , no s i gn i f i cant imp acts are expected .  Some i ntermi ttently 
l ouder l eve l s  (up  to 90 dBA at 50 feet) coul d occur if pavement breaki ng is 
requ i red  in some areas for p i pe l i ne i nstal l at ion .  

The  nearest popu l ated area to  the  region  of the M iss i ss i ppi Ri ver where 
dredgi ng wi l l  occur is about 1 mi l e  away . Th i s  area is l ocated behi nd the 
l evee which  paral l el s  the river .  The estimated noi se l evel produced by the 
three dredgers at a di stance of one mi l e  i s  37 dBA. Th i s  noi se l evel was 
determi ned by cons i deri ng spherical spreadi ng of sound , the s h i e l d i ng effect 
of the l evee and ground a i r  absorption of sound. The i mpact of the dredgi ng 
no i se wi l l  be m in ima l . The commun ity no i se guidel i nes  i n  Tab l e 3-45 i ndi cate 
that a l evel  of 37 dBA wou l d  be c l as s i f i ed as representati ve of a rural area 
duri ng both daytime and n i ghttime .  

4-1 7 
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i nh i b i tor i n  the c i rcu l at i ng wate r ,  can be 
-4 rate of 4 . 5 x 1 0  pounds per acre-day for the 

-4 x 1 0  pounds per acre-day for the neutral 
case. These l evel s of total suspended sol i ds and chromate are i ns i gn i f i cant.  

4 . 2 . 5 NOISE  

An eval uation  of no i se generated during p l ant operation  i ndi cates that the 
noi se impact on the s urround i ng areas wi l l  be neg l i g i b l e . At most l ocations 
away from the p l ant boundary ,  the exi sti ng amb i ent l evel s are h i gher than 
those whi ch wi l l  resu l t  from operati on of the p l ant .  At those l ocati ons where 
the p l ant noise l eve l s  exceed the exi st ing ambi ent l evel s ,  they wi l l  exceed by 
no more than 3 dBA. * Such an i ncrease i s  barely percepti b l e  to the human ear 
and hence wi l l  p roduce no s i gn i f i cant impact . 

Predicted no i se l evel s produced by p l ant operation  were based on knowl edge of 
p l ant equ i pment , equi pment l ocati on , predicted no i se l evel s of the equi pment 
and the topography of the s i te and surroundi ng area.  

The A-wei ghted radi ated noi se l evel s due to p l ant operati on were ca lcu l ated 
for the noi se l ocati ons i denti f i ed i n  Section  3 . 5 . 4  and shown i n  Fi gures 3-33 

and 4-2 .  Cal c u l ation  of the radi ated noise l evel s requ i res a determi nation of 
the sound power produced by each noi se source. The sound power l evel s l i sted 
in Tab l e  4- 1 9  for most of the major noi se sources were determi ned from the 
uni t horsepower or capaci ty rati ng and from data and pred i ctive equat i ons 
presented i n  References 1 through 6 .  For the  remai n i ng sources , sound power 
l evel data were not avai l ab l e  i n  the l i terature , and the radi ated sound power 

* See L ist  of Abbrevi ati ons for defi n i t i on .  
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TABLE 4-1 9 

MAJOR NO ISE SOURCES AND THE IR  ESTIMATED SOUND POWER LEVELS 

Noi se Level , Sound Power Leve 1 ,  
Source dBA re: 20 �N/m2 dBA re : 1 0- 1 2  watts 

lOOC Cycl one Separators 90 @ 3 feet 1 1 0  

300C Raw Gas Compressors ( 2 )  1 1 5 

Recycl e  Gas Compressor 90 @ 3 feet 1 07 

Raw Gas Scrubbers ( 3 )  90 @ 3 feet 1 07 

700C Ai r Compressors ( 2 )  1 1 8 

Oxygen Compressor 1 1 4 

l OOOC Barge Unl oading  System* 85 @ 3 feet 1 05 

V i brator 1 1 1  

Coal Crushi ng/Dryi ng Uni t 1 06 

Front-End Loaders* 1 1 4  

1 500C Ash D i sposal Trucks* 1 1 7  

2000C Package Bo i l ers ( 2 )  98 

3400C Cool i ng Tower 1 1 2 

6400C Substation/Transformers ( 2 )  1 02 

* I ntermi ttent operation  
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was calcul ated from avai l ab l e  noi se l evel data ( presented in Tab l e  4- 1 9 )  and 
the est imated s i ze of the equi pment according to the equat ion( ] ) 

W = A ( l o- 1 2 ) anti l og ( Lp/1 0 )  
1 0  

where W = second power o f  the source i n  watts 
A = exposed surface area of the source in square meters 

L
P 

= A-wei ghted noi se l evel 1 meter from the source 

(4-2)  

The correspondi ng sound power l evel s ,  Lw , which  are the  sound power l evels  
expressed in  dBA , are found from Equation  4-2 and  are defi ned: 

- 1 2  Lw = 1 0  l og1 0  (W/1 0 watts ) ( 4- 3) 

These sound power l eve l s  are l i sted i n  the f i rst col umn of Tab le  4- 1 9 .  The 
esti mated no i se l eve l s  noted i n  Tab l e  4- 1 9  represent the A-wei ghted l evel s 3 

feet from each source. In general , these l evel s are bel ieved to be maximums 
and are cons i stent with the MLGW requi rement that al l vendor-supp l ied equip

ment meet OSHA requi rements for 90 dBA maxi mum worker exposure for an 8-hour 
work day. 

Di fferent procedures were used to determ i ne the predi cted p l ant operational 
no i se l evel s at the p l ant s i te boundary l ocat ions (6 to 9)  and at a l l other 
l ocat ions ( 1  through 5) . At Locations 1 to 5 ,  away from the s i te boundary , 
the total p l ant radi ated sound energy i s  assumed to emanate from the " acoustic" 
center of the p l ant.  (Th i s  po i nt cl osely corresponds to the geometric  center 
of the no i se sources on the p l ant s i te and has been taken as such . ) The noi se 
l evel s at the receiver l ocat ions ( 1  to 5) are then found from the equation (G , l ) 
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Lp i  = 1 0  l og 1 0  Wt - 20 l og r1. + D I . - o . - o . + 1 2 1 l g 1  m1  

where L . = A-wei ghted no i se l evel at the recei ver l ocat i on p 1  

(4-4) 

Wt = total sound power emi tted from the acousti c center in watts 

ri d i s tance from the acoustic  center to l ocat i on " i "  i n  feet 
D I ; = di recti v i ty correcti on factor to l ocation  " i " in dB 

a . and a . = ground and atmospheric absorption  between the acousti c g 1  m1  h center and the i t rece i ver l ocati on  
1 2 1 a constant 

For the rece i ver l ocati ons (6  to 9) on the s i te boundary ,  the radi ated sound 
l evel at each  l ocat ion  was cal cul ated separate ly  us i ng Equati on 4-4 for each 
source. The resul t ing  sound l evel s were summed on a mean square p ress ure 
bas i s  to obta i n  the rece i ver sound l eve l . Th i s  procedure must be fol l owed for 
l ocati ons where the d i s tance from the sources is about the same as the separation  
di stance between sources .  

The  calcul ated sound  l evel s uti l i z i ng both procedures were corrected for 
source d i rect i v i ty ,  source hei ght and sh ie l d i ng by surroundi ng structures .  The 
ground absorption  correction used in Equation  4-4 conservat i ve ly  assumes 
re l ative ly  f l at terrai n past the p l ant s i te boundaries and m i n i mal vegetati on .  
The atmospher ic  absorpt i on correcti on used ass umes standard day condit i ons of  
59°F and 70 percent re l at i ve humi d ity .  

The cont i nuous no i se l eve l s  predi cted for  operat i on of  the p l ant at  rated 
capac ity at the n i ne rece i ver l ocat i ons are l i sted i n  Tab le  4-20 al ong with 
the meas ured summert ime average day and ni ght amb ient no i se l evel s ( from 
Section  3 . 5 ) .  These p redicted l eve l s  i ncl ude the correct i ons for hemi spher

ical spread i ng of sound , ground absorpt ion , s h ie l d i ng by other structures ( i f  
perti nent) and atmospher ic  absorpt ion for standard day cond i t i ons . 

The major  conti nuous noise  sources at the p l ant are the l arge compressors . The 
front-end l oaders and ash di sposal trucks a l so  produce re l at i vely h i gh no i se 
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l eve l s  at the recei ver l ocat ions , but th i s  equipment i s  used only i ntermi ttently .  
N o  h i gh- noise- l evel upset cond it ions are expected t o  occur. Compari ng the 

predi cted p l ant operati onal noi se l evel s w ith the measured amb i ent l evel s i n  
Tab l e  4-20 i nd i cates the fol l owing :  

o The I FGDP wi l l  be i naudi b l e  at the Chuca l i ssa I ndian  Vi l l age ( Loca

tion  1 ) .  

o The p l ant wi l l  be essenti a l ly  i naudi b l e  at Locat ions 3 ,  4 and 5 and 
barely detectab l e  at Location 2 .  

o The noi se l eve l s  at the p l ant s i te boundary wi l l  i ncrease by 6 to 1 3  
dB over current average dayti me l evel s ,  with  the maxi mum no i se l evel 
anywhere on the boundary bei ng approxi mate ly  70 dBA . 

I n  re l ation to the commun ity noi se gu ide l i nes presented i n  Tab l e  3-45  i n  
Secti on 3 . 5 ,  the p l ant boundary l ocat ions can b e  cl assed a s  bei ng i n  the 
" predomi nantly i ndustri al " category for dayti me and the " heavy i ndustri al " 
category for n i g htti me .  At al l other recei ver l ocati ons , the no i se produced 
by the p l ant al one wou l d  cause these l ocations to be rated e i ther " rura l "  or 
" s uburban" duri ng the dayti me and in the " rural " to " urban wi th l i ght i ndustry" 
range during  the n i g httime.  

Overa l l ,  the actual fmpact of the p l ant operati onal noi se on the surroundi ngs 
wi l l  be neg l i g i b l e .  I n  most areas away from the p l ant boundary , the p l ant 
wi l l  be i naud i b l e  because of the exi st i ng amb ient l eve l s  produced by the 
Maxson Wastewater Treatment Faci l i ty ,  the Al l en Generat i ng Pl ant , as we l l  as 
tra i n  and barge traffi c  in the area. 

Traffi c  noi se during p l ant operati on i s  not expected to have any s i gn i ficant 
i mpact on the surroundi ng s .  The flow of traffic  wi l l  be consi derab ly  l ess  
duri ng operati on than duri ng construction as a resu l t  of a sma l l er work force 
requi rement . The i mpact of construction traffi c noi se is consi dered to be 
neg l i g i b l e  ( Section  4 .  1 . 5 ) ,  and the same conc l us ion  can be reached for opera

ti onal noise .  
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TABLE 4-20 

PREDICTED PLANT OPERATIONAL NOISE LEVELS 

Distance from 
Rece i ver Source 
Locati on"' Description {ft) 

Chucal i s sa I ndian Vi l l age 1 0 , 000 
2 Top of Levee 3 ,000 
3 Farm 6 , 000 
4 Memphi s Harbor Project 6 , 000 
5 Maxson Sewage Treatment Pl ant 3 , 1 00 
6 Eastern Pl ant Boundary 1 ,800 
7 Northern Pl ant Boundary 1 , 100 
8 Western Pl ant Boundary 1 , 800 
9 Southern Pl ant Boundary 1 , 1 00 

"' Rece i ver l ocati ons are shown i n  F i gures 3- 33  and 4-2 . 

Noi se Leve l 1  dBA re : 2 0  �N/m2 
Predi cted from Measured mbient 
Pl ant Operation � Night 

36 54 56 
56 53 53 
46 49 51 
46 56 43 

56 58 60 

6 2  5 9  76  
70  57  63 

62  56 59 

70 67 58 

n I c..> N 
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DEPARTMENT OF THE ARMY 

WATERWAYS EXPERI M ENT STATI O N .  CORPS O F  E N G I N EERS 

P. O. BOX 631 

IN · · � ,.  ...... TOt WESHR. 

VICKSBU RG. M IS S I S S I PPI 3 9 180 

23 November 1977 

SUBJECT: Results of Model Tests of Fill Along the Mississippi River at 
Mile 7 25 . 5  

District Engineer 
U. S. Army Engineer District , Memphis 
ATIN: L."IMED-H 
668 Federal Office Building 
Memphis , Tenness ee 38103 

l. Tests were conducted on the Missis sippi Basin Model (MBM) to determine 
the effects on the Mississippi River Proj ect Design Flowliue (PDF) of 
building a fill ar ea along the Mississ ippi Riverc at mile 7 2.5 • .5 .  The tests 
were requested by Mr. Guy Forney of your office by telephone on 25 July 1977 . 

Purpose of Study 

2. These tests were conducted to determine the effect of dredged material 
deposition on upstream stages . lt is proposed that the elevation of thi.a 
fill be above the PDP. 

The Model 

3. The- MBM is a fixed-bed mode1 of the Mississippi liver and itl tributary 
system constructed to a horizontal scale of 1 : 2000 and a vertical scal.e of 
1:100 . These tests were conducted on the Cairo, lll.i110is-to-Beleua, Arka.usU 
reach of the model which had been adj usted to reproduce the 1973 nood. A 
map of the test reach showing the Memphis Barbor Project, levee•, the proposed 
fill and locations where mode1 data were r�corded is presented ill lnc.l 1° 

Test Procedures and Results 

4 .  Steady flows s imulating the crest o f  the PDF were illtroduced illto the 
Cairo-to-Helena reach of the model without and with the proposed fill. 
The water surface elevation at Helena was held to 203 . 6  ft msl for both 
conditions . This is the elevation of the PDF obtained at Helena during 
previous model tests . Yater surface elevations were recorded along the 
St. Francis Levee ,  the Ensley Levee, and on Presidents Island ill the vicinity 
of the Memphis Harbor Proj ect . 

Fi g .  C .  l .  Letter from H .  B .  S immons , Department of the Army , "Resul ts of Model Tests of 
Fi l l  Al ong the Mi s s i ss i ppi Ri ve r  at Mi l e  725 . 5 , "  23 November 1 9 7 7 .  
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23 November 1977 
Results of Model Tests of Fill Along the Miss issippi River at 
Mile 725 . 5  

5 .  Th e  resulting water surface elevations , presented in Incl 2 ,  indicate 
that the proposed f ill raised to an elevation above the PDF would raise 
the PDF to a maximum of 0 . 7  foot along the north portion of Ensley Levee 
with a maximum increase of 0 . 2  foot on the left bank of the Mississippi 
lt:lver at the downstream end of Presidents Island . This increase in the PDF 
extended upstream to about the center of the Memphis Harbor Proj ect. There 
was no increase in stages along the St. Francis Levee . 

FOR THE COMMANDER AND DIRECTOR: 

2 · tncl 
as. 

CF: 
I..'1VED-WR 

/�.111 .. •ro 
R. B .  -SIMMONS 
Engineer 
Chief , Hydraulics Laboratory 
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GAGE NO . 
(l) 

or LMP 

150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 

0 
l 
2 
3 
4 
4-A 
5 

0 
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
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ELEVATION IN FEET MSL 

ES--4994 

PROPOSED FILL 
NOT INSTALLED 

PROPOSED FILL 
Ill STALLED 

ST. FRANCIS LEVEE-DISTRICT OF ARKANSAS 

237 . 5  237 . 5  
237 . l  237 . l  
237 . 0  237 . 0  
236 . 4  236 . 4  
236 . 2  236 . 2  
235 .8 235 . 8  
233 . 8  233 . 8  
233 . 5  233 . 4  
231 . 9  231 . 6  
231 . 6  231 . 6  
231 . 6  231. 6  

PRESIDENTS ISLAND 

240 . 4  240 . 4  
237 . 0  237 . 0  
236 . 8  236 . 9  
236 . 5  236 . 6  
234 . 6  234 . 8  
233 . 5  233 . 7  
233 . 2  233 . 4  

ENSLEY LEVEE 

233 . 3  234 . 0  
233 . 2  233 . 9  
233 . 2  233 . 9  
233 . 2  233 . 9  
233 . 0  231 : 6  
232 . 4  232 . 4  
232 . 2  232. 2  
232 . 0  232 . 0  
231. 9  231. 9  
231 . 8  231 . 8  
231 . 8  231 . 8  
231. 8 231 . 8  

(l)
For gage location see Inclosure l .  

F ig .  C . 3 .  Encl osu re No . 2 from H .  B .  Si ITTTions 23 November 1 977 l etter .  
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Appendi x  C . 2 . 2  

ASH AND ASH LEACHATE COMPOSIT ION 

Characteri zation of the c hemi cal composi ti on of the wa ste and l each testing were performed on 
materia l  produced du ring operation of a U-gas pi l ot faci l i ty .  Feed coal was Western Kentucky No . 
9 .  Tabl e C . l  shows the resu l ts of mec han ica l  anal ysi s  of the materi al . The bul k of the waste 
consi sts of spherical  or rounded parti c l e s  rangi ng i n  si ze from 0 . 84 mm to 4 . 75  mm .  Wei ght l oss 
u pon ign i t ion is shown in Tab l e C . 2 .  Tabl e C . 3 shows the c hemi cal composi ti on of the ash  for 
major e l ements and trace el ements of i nterest in the eva l u ation of the potential  hazard of the 
waste . The resu l ts of batch l eaching of the waste , u s i ng f i ve l eaching procedures , are presented 
i n  Tabl e C . 4 .  Al so l i sted i n  Tabl e C .4 are proposed RCRA standards defi ni ng wastes a s  toxic , 
based on tox i c  metal content i n  the l eachate 1 0  times the primary dri nk ing water standards . In  
addi ti on to batch l eac hi ng , wastes were subjected to col umn l each testi ng , i n  wh i c h  water i s  
passed through  a col umn of waste and i s  anal yzed for sol ub l e tox ic  trace metal s .  

Testing of the waste shows tha t ,  al though  the materi a l  conta i n s  comparati vely h i g h  l evel s of 
bari um and c hromium ,  the sol u bi l i ty of RCRA-desi gnated el ements in the l each tests was wel l  bel ow 
the concentrations defi ned as hazardous . The concentrations of potenti al l y  hazardous trace meta l s 
i n  the l eachate were bel ow pri mary dri nk ing water standards under al l l each cond i ti ons u sed 
except the O . l  N n i tr ic  acid extracti o n ,  whi c h  i s  a more severe l each cond i tion  than i s  expected 
in the natural env i ronment.  Bari um and chromi um exceeded the dri nk ing water standards in the 
ni tr ic  acid  extract .  

Addi ti onal  bottom a s h  te sti ng was performed by Energy Impact Assoc i ates by u s i ng the EPA extrac
ti on procedu re and two mod i fi ed ASTM procedures . The ASTM method was modi fi ed to beg i n  extracti on 
at pH 7 and 8 ,  whi ch i s  the range of surface water and groundwater pH at the si te .  Detai l s  o f  the 
testi ng methods used by EIA are ava i l abl e in the i r  report . 3  The resul ts of chemical  testi ng of 
i norgan i c  parameters in the l eachate are presented in Tabl e C . 5 .  Level s o f  potentia l l y  hazardou s  
i norgan ic  substances were bel ow hazardou s concentrations des ignated by RCRA . 

Table C.1 .  Sieve analysis of U-gas solid waste produced at 

near-atmospheric-pressure conditions 

Particle s ize 
range (mm)  

>4.75 
<4. 75 to >2.0 
<2.0 to >0.84 
<0.84 to >0.5 
<0.5 to >0.25 
<0.25 to >0. 1 25 
<0. 1 25 to >0.053 

<0.053 

1 .27 
18 . 14  
78.03 

1 .54 
0.41 
0 . 13  
0. 1 1  
0.36 

Ash sample• (%) 

2 3 4 

1 .02 0.36 0.36 
1 5.82 1 6.75 1 7 . 1 3  
80.54 80. 1 6  80.39 

1 .98 1 .93 1 .46 
0.29 0.29 0.24 
0.02 0.03 0.03 
0.04 0.06 0.05 
0.31 0.42 0.34 

5 

1 .02 
1 9 . 1 1  
77 .89 

1 .45 
0 . 10 
0.02 
0.05 
0.37 

Average 

0.81 
1 7 .39 
79.40 

1 .67 
0.27 
0.05 
0.06 
0.36 

8 One grab sample removed from each of the five 5-gal containers 
shipped to O R N L  by IGT. 

Source: Letter from W. J. Boegley to Peter Lui, Chicago DOE, Apr. 9, 
1 979. 
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Table C.2. Moisture content and weight loss 

on ignition at various temperatures for 
atmospheric pressure U-gas waste 

Temperature (° C) 

1 1 0  
300 
500 
800 

1 000 

Sample weight 
loss (% w/w) 

2 

0.03 0.03 
1 . 1 5  0.31 
3.90 3 . 1 6  
5.27 4.48 
4.288 3.34 

Mean 

0.03 
0.73 
3.53 
4.88 
3.81 

" Oxidation of FeO to Fe203 is a possible explanation of 
weight gain between 800 and 1 000° C.  

Source: Letter from W.  J. 8oegley to Peter Lu i ,  Chicago 
DOE, Apr. 9, 1 979. 

Table C.3. Neutron activation analysis of selected 
elements present in U-gas agglomerates 

Element Agglomerate• 

Alluminum, % 9.40 
Arsenic 2.45 
Barium 334 
Calcium , % 8.76 
Cesium 4.60 
Chromium 422 
Cobalt 23 
Iron, % 1 3 .80 
Magnesium 1 .45 
Manganese 1 602 
Molybdenum 45 
Potassium , % 1 . 1 3  
Sodium 2630 
Strontium 670 
Thorium 1 1 .0 
Titanium 3354 
Vanadium 420 
Uranium 1 0.24 

•Concentration ppm unless otherwise noted. 
Source: Letter from W. J. Boegley to Peter Lui, 

Chicago DOE, Apr. 9, 1 979. 
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Tlblt C.4. Atomic ablorption analysh of luc:hates cMriftd from 
... iou• batch laar:hlng protocol• (ppm) 

Element 
EPA ASTM ASTM 0.1 N 0.1 N RCRA 
EP H2 0  pH 4.5 HN03 NH40H standards" 

Arsenic <0.001 <0.001 <0.001 0.01 1 <0.002 5.0 
BariuM 0.02 0.01 0.06 2.8 0.02 1 00.0 
Cadmium <0.001 <0.001 <0.001 <0.001 <0.001 1 .0 

Chromium <0.005 <0.005 0.006 0.07 0.005 5.0 

Copper 0.01 <0.01 <0.01 <0.01 <0.01 b 
Lead <0.01 <0.01 <0.01 <0.01 <0.01 5.0 
Mercury <0.001 <0.001 <0.001 <0.001 <0.001 0.2 
Nickel 0.03 <0.005 0.055 1 .4 <0.005 b 
Selenium <0.001 <0.001 <0.001 <0.001 <0.007 1 .0 
Silver <0.002 <0.002 <0.002 <0.002 <0.002 5.0 
Zinc 0.0 1 3  <0.001 0.066 0.359 <0.001 b 

• RCRA standards (May 1 9, 1 9801 are 1 00  times the EPA Interim Primary Drinking 
Water Standards. 

bNo standards have been established for copper, n ickel, and zinc. 
Source: Letter from W. J. Boegley to Peter Lui, Chicago DOE, Ape. 9, 1979. 
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Table C.5. Chemical quality of leachate produced by 
the ASTM and EPA methods 

Concentrations in mg/liter ex cept pH and odor 

ASTM p H  7 ASTM pH B EPA E P  RCRA 
Parameters sta ndards8 l · A  l ·B 2-A 2-B 3-A 3-B 

Physical 
pH units  1 0.6 10.7 1 0.6 1 0.7 4.B 4.9 
Total d i ssolved solids 1 70.0 1 30.0 1 00.0 1 30.0 1 90.0 1 BO.O 
Total alkal in ity, as CaC03 94.0 95.0 94.0 100.0 4 1 .0 53.0 
Total hardness, as CaC03 53.0 7B.O B l .O 100.0 26.0 30.0 
Odor (T.O . N . )  

Nutrients 
Ammonia n itrogen 0.06 0.08 0 . 14  0.41 0.1B 0.03 
N itrate n itrogen 0.3 1 0.31 0.29 0.41 <0.01 0.75 
Phosphorus, total 0.31 0.1 1 0.04 0.02 0.57 0.031 

Organics 
Chemical oxygen demand 2B.O 2 1 .0 2.0 7.0 24 1 .0 b 
Total organic carbon 8.B 5.7 2.0 <0.4 93.0 90.0 
Phenols <0.01 <0.01 <0.01 <0.01 0.020 0.0 1 2  
O i l  and grease 2.0 <1 .0 <1 .0 < 1 .0 <1 .0 <1 .0 
Cyan ide <0.01 <0.01 <0.01 <0.0 1 <0.01 <0.01 

Major a n ions 
Chloride 1 .6 2.2 3.9 7.7 0.20 2 . 1  
F luoride, free <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Sulfate b b 7.0 1 3.0 2.0 2 .0 

Major cations 
Ca lcium 60.0 60.0 60.0 70.0 1 9.0 10 .0 
Magnesium 0.45 0.35 0.42 0.32 0. 1 5  0 . 1 2  
Sodium 1 .4 1 .4 6.B 5.B 36.0 20.0 
Potassium 2.4 2.6 3.B 4.5 1 . 6  1 .6 

Trace elements 
Antimony O.OOOB O.OOOB 0.002 0.002 0.0005 <0.0004 c 
Arsenic 0.032 0.02B 0.007 0.0 1 1  <0.002 <0.0007 5.0 
Barium <0.06 <0.06 <0.02 <0.07 <0.03 <0.25 1 00.0 
Bery l l i u m  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 c 
Cad m i u m  <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 1 .0 
Chro mium <0.005 0.006 <0.005 <0.005 0.006 0.005 5.0 
Chro mium (Cr• 6 )  <0.01 0  <0.01 0 <0.0 10  <0.0 10  <0.01 <0.01 c 
Copper 0.0 1 5  0.020 0 .005 0.005 0. 1 1  0 .005 c 
Iron 0.063 0.030 0.057 0.030 0.03B 0.040 c 
Lead <0.01 0 <0.0 10  0.0 1 0  <0.0 1 0  0.050 <0.0 1 0  5.0 
Manga nese 0.006 0.005 O.OOB 0.006 0.0 10  <0.005 c 
Mercury <0.0002 <0.0001 <0.0008 <O.OOOB <0.0002 <0.0002 0.2 
Nickel <0.010  <0.01 0 <0.0 1 0  <0.0 1 0  0.0 10  0 .0 1 0  c 
Sele n i u m  <0.002 <0.002 <0.002 <0.002 <0.002 <O.OOB 1 .0 
Silver <0.002 <0.002 0.004 <0.002 <0.002 <0.002 5.0 
Thal l i u m  <0.005 <0.005 <0.005 <0.005 <0.006 <0.006 c 
Z i nc 0.1 5 0.0 1 4  0.37 0.005 0.050 0.20 c 

• R C RA standards (May 1 9, 1 9BO) are 1 00 times the E PA I n terim Primary D ri n king Water Standards. 
b l nsufficient sample to be determined accu rately .  
cstandards being promulgated. 

Sou rce: J. W. Bodamer and H. K. Roffman, Leaching Studies on /GT U-Gas® Gasifier Ash, prepared by Energy Im-
pact Associates for Foster Wheeler Energy Corporation, Pittsburgh, Pa., August 1 979. 
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andco 2005 wolden ovenue/p.o. box 988/buffolo, new york 1 4240/plione 716-681-7400/telex 91-547 

S L U D G E FROM THE 

ANDCO CHROMATE REMOVAL PROCESS 

IS NON-HAZARDOUS 

Gentlemen : 

We have good news for indus trial users of chromates as a cooling water corrosion 
inhibitor . The sludge generated from the treatment of b lowdown by the Andco 
Chromate Removal Process is not classed as a hazardous waste by the EPA. It  
can now be easily disposed o f  at re latively low cos t .  

The new EPA regulations for the disposal o f  hazardous waste as required by 
the Resource Conservation and Recovery Act (RCRA) es tablish criteria to deter
mine whether a solid waste is hazardous . 

In the case of sludge generated by the Andco Process in treating cooling tower 
blowdown , the sludge has only to pass the EPA Toxicity Test * to be considered 
non-hazardous . 

The EPA Toxicity Test is a 24-hour extraction procedure at pH S using acetic 
aci d .  If the leachate contains less than S ppm, the sludge is considered non-
hazardous . I 

S ludge samples were obtained from four ( 4 )  geographically scattered Andco cus
tomers and evaluated by independent testing laboratories . The respective 
leachates contained the following chrome levels : 

Plant Total Chrome 

A . OS p� B . 07 ppm 
c . 0 1 ppm 
D . O S  ppm 

This shows that in addition to being classed as a non-hazardous solid waste 
by the EPA, the leachate would usually meet the chrome limits (O . OS ppm) of 
the National Drinking Water S tandard . 

We have asked the EPA how this specifically affects sludge disposal . They 
state that , since our sludge is not considered hazardous , disposal in non
secure landfills , municipal garbage dumps , or even on-s i te would be permissable. 
Such disposal is , of course , subj ect to local and s tate regulations in force . 
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Page Two 

This finding should allow Andee cust omers t o : 

1 .  Minimize s ludge disposal costs since secure landfill i s  not require d .  

2 .  Reduce hauling charges t o  isolated secure landfills . 

3 .  Eliminate the paperwork required when handling "hazardous" solid wastes . 

4 .  Continue chrome usage by keeping the cos t  o f  b lowdown treatment t o  a 
minimum. 

If you should require further detail , p lease feel free to call me at 
( 7 1 6 )  68 1-7400 . 

Very truly yours , 

ANDCO ENVIRONMENTAL PROCESSES , INC . 

Joseph G .  Duffey , P . E .  
President 

* Federal Regis ter , Vol .  45 , No . 98 , May 19 , 1980 

RPR/eb 
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Appendi x  C . 3 . 1  

SEDIMENT QUALITY 

Duri ng the moni toring  program , sed iment samp l e s  from Lake McKel l ar and the Mi ss i s s i pp i  Ri ver were 
anal yzed to assess the i r  qual i ty .  Sampl e  si te s  are shown i n  Fi g .  C . 4 ;  sampl es were col l ected on 
October 1 8 ,  1 978 . Sediment sampl es  were subjected to e l u tri ate testi ng to determ i ne the sol u 
bi l i ty of potenti a l l y  tox ic  materia l s .  An  aci d  di gestion was a l so perfonned on  the sed imen t .  
The l aboratory and anal yti ca l procedures empl oyed are those recommended i n  Standard Methods , 4  
EPA Method s , s  and EPA Protocol . 6  The U . S .  Anny Corps o f  Eng i neers procedure7 was used i n  the 
e l u tri ate test .  

El utri ate testi ng was devel oped by the Corps of Engi neers to assess  the impact of dred� i ng on 
natu ra l  waters . I n  the e l utri ate test ,  one part of sed iment i s  mi xed wi th fou r  parts ( vo l ume/ 
vol ume ) of water , shaken for 30 mi n ,  a l l owed to settl e for 1 h ,  and centri fuged and fi l tered to 
separate sol i d s  from the water .  F i l tered r i ver water was used i n  the test .  C hemical ana lys i s  
of the water refl ects the composi t ion o f  water that has been i n  contact wi th the sediment 
duri ng the dredg i ng and fi l l i ng operati ons .  In  addi t ion to  data obtai ned dur i ng s i te moni toring , 
some data on sediment qual i ty were ava i l abl e from publ i shed l i terature . A summary of publ i shed 
data i s  presented i n  Tabl e C . 6 .  Detection l imits  for sediment anal yses are l i sted i n  Tabl e C . 7 .  
Resul ts of sediment and e l u tri ate ana l yses perfonned during si te moni tori ng are presented i n  
Tabl es  C . 8-C . l l . 

Bottom sediment was characteri zed by u s i ng the c l assi fication sc heme based on sediment c hemi stry 
proposed by Prater and Anderson . a Resul ts of c l ass if icati on of sedi ments by thi s method are shown 
i n  Tabl e C . 1 2 .  Sediment qual i ty i s  general l y  better i n  the Mi ss i ssi ppi Ri ver than i n  Lake 
McKel l ar ,  whi c h  i s  probably a functi on of the fl ushi ng acti on of the ri ver . 

Of the pol ycycl i c  aromatic hydrocarbons i nvesti gated , onl y naphtha l ene was detected i n  MRl sedi 
ments , whi l e  benzo (a) pyrene , c hrysene , anthracene ,  fl uorene , pyrene , and fl uoranthene were 
detected i n  sediments from LMl . The l evel s of these compounds were between 3 and 1 9  times the 
detecti on l imi t of 0 . 005 ppm ( Tabl e C . 9 ) . 

Compari son of nu trients and organic components of sediment from LMl and MRl shows that Lake 
Mc Kel l ar has e l evated l evel s of nutri ents , has h igh  BOD and COD , and has h i g h  organic carbon 
compared wi th the ri ver .  S i gn i ficant l evel s of heavy metal s are present i n  sediment from both the 
ri ver and the l ake . The metal content of Lake McKel l ar sediment was general l y  much greater than 
that i n  the ri ver sediment ;  however , e l utriates from both sediments are s imi l ar  i n  qua l i ty and 
show l ow sol ubi l i ty of meta l s  under the test condi ti ons .  
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Organics 
Total organic carbon, % 
Cyanide, mg/kg 

Nutrients, mg/kg 
Kjeldahl nitrogen 
N itrite and nitrate, total 
Total phosphorous 

Metals, mg/kg 
Arsenic 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Selenium 
Zinc 

Pesticides, ppm 
Lindane 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Dieldrin 
Endrin 
Chlordane 
D O E  
DOD, TOE 
DDT 
Oemeton 
BHC 
Atrazine 
Diazinon 
Dieldrin 
Methyloxychlor 
Toxaphene 
PCB, AR 1 254 
Organophosphates 
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Table C.6. Literature review o f  sediment chemistry data near the proposed site 

USGS COM/limnetics 
data for data for Memphis and Shelby Corps of Engineers 

West Memphis Mississippi R ive r .county Health Department data ( 1975) 
data 

( 1 973) ( 1 97 7 )  Mc3' M c 4 '  N-1 ' (1 977 ) 
-----

Number of 
cases: 1 

b 
b 

b 
3.0 

b 

0.001 
0.0 
O.Dl 

<2.0 
0.0 
0.85 

<5.0 
0.026 
0.0 
0.0 
0.006 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

Number of 
cases: 3 

b 
b 

b 
b 
b 

<0.04 
1 .7 

1 9.9 
b 

1 2 .2 
b 

6.5 
b 

0.054 
b 

58.6 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

b 
b 
b 
b 
b 
b 
b 
b 
b 

Number of Number of Number of 
cases: 1 

0.73 
b 
b 
b 
b 
b 
b 
b 
b 

1 4.3C 
b 
b 
b 

24.oc 
b 

0.05c 
b 
b 
b 
b 
b 
b 
b 
b 
b 

0.640 
0.023 
0.087 
0.026 
0.035 

b 
b 
b 

0.023 
b 
b 
b 
b 

cases: 1 

1 -33 
b 
b 
b 
b 
b 
b 
b 
b 

1 1 .3 c 
b 
b 
b 

a.oc 
b 

0_03oc 
b 
b 
b 
b 
b 
b 
b 
b 
b 

0.010 
O.D18 
0.062 

b 
b 
b 
b 
b 

0-010 
b 
b 
b 
b 

cases: 1 

0-29 

b 
b 
b 
b 
b 
b 
b 
b 

1 2 .7c 

b 
b 
b 

28.oc 
b 

0.Q47 C 

b 
b 
b 
b 
b 
b 
b 
b 
b 

0.032 
0.030 
0.056 
0.036 

b 
0 .0 1 3  

b 
b 

0.032 
b 
b 
b 
b 

Number of 
cases: 1 

b 
b 

b 
b 
b 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

d 
d 
d 
d 
0.00187 
d 
0.000826 
0.002304 
0.001565 
0.002089 
b 
b 
b 
b 
0.00187 
0.01 8435 
0.018435 
0.001 304 
d 

'See Fig. 3A- 1 ,  E R ,  for station location. 
bData not available. 
CQriginally reported as mg/liter and converted to mg/kg on the assumption of unitary density. 
dconcentration less than detection limit. 
Source: ER, pp.  3A-51 and 3A-52. 

Corps of E ngineers data 
for Nonconnah Creek ( 1975) 

H ighway 5 1 -S Hornlake Road 

Number of 
cases: 1 

0.0008 
0.06 

0.007 
b 
0.0096 

0.0008 
0.0003 
0.0001 
b 
0.0006 
b 
0.0002 
b 
0.0004 
b 
b 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
d 

Number of 
cases: 1 

0.001 
0.03 

0.006 
b 
0.006 

0.0013 
0.0004 
0.0002 
b 
0.0004 
b 
0.001 
b 
0.00033 

b 
b 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
d 
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Table C.7. Chemical parameters measured, detection limits, reporting units, a nd  sampling locations 
for sediment samples collected on October 18, 1 978 

Parameters 

Physical 
pH, units 
Total solids 
Total volatile residue 
Tota l d i ssolved solids 
Oi l  and grease 

Nutrients 
Total kjeldahl nitrogen 
Ammonia nitrogen 
Phosphorus, total 

Orthophosphate 
Organ ics 

BOD (5 day) 
COD 
TOC 
Phenols 

Major anions 
Cyanide, total 

Major cations 
Iron, total 

Trace metals 
Arsenic 
Cadm ium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Zinc 

Polynuclear aromatic 
hydrocarbons 

Benzo [a] anthracene 
( 1 ,2-benzanthracene) 

Benzo [a] pyrene 
(3.4-benzopyrene) 

3,4-ben zof I uo ra nth ene 
Benzo [k] fluoranthane 

( 1 1 ,  1 2-benzofluoranthene) 
Chrysene 
Acenaphthylene 
Anthracene 
Benzo [ghi] perylene 

(1 , 1 2-benzoperylene) 
F luorene 
Phenanthrene 
Dibenzo [a,h] anthracene 

( 1 ,2,5,6-dibenzanthracene) 
In de no ( 1 ,2,3-cd)pyrene 

(2,3-o-phenylenepyrene) 
Pyrene 
Naphthalene 
F luoranthene 

Detection l imits Reporting units Parameters determined 
F iltered 

Sediment Elutriate Sediment Elutriate Sed iment Elutriate water 

chemistry chemistry• chemistry chemistry• chemistry chemistry 

b 
b 
b 
b 
b 

b 
b 
b 
b 

b 
b 
b 
b 

b 

b 

b 
b 
b 
b 

b 
b 
b 

0.005 

0.005 
0.005 

0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 

0.005 

0.005 
0.005 
0.005 
0.005 

0.1  

1 .0 
0.05 

0.01 
0.01 

1 .0 
1 .0 
1 .0 
0.001 

0.005 

0.001 

0.01 
0.01 
0.01 
0.0002 
0.01 

0.01 

0.01 
0.01 

0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 

0.01 

0.01 
0.01 
0.01 
0.01 

mg/g 
mg/g 

mg/g 

mg/g 
mg/g 
mg/g 

mg/kg 
mg/kg 
% 
mg/g 

mg/g 

mg/g 

mg/g 
mg/g 
mg/g 
mg/g 
mg/g 
mg/g 
mg/g 
mg/g 

ppm 

ppm 
ppm 

ppm 
ppm 
ppm 
ppm 

ppm 
ppm 
ppm 

ppm 

ppm 
ppm 
ppm 
ppm 

units 

mg/liter 
mg/liter 

mg/liter 
mg/liter 
mg/liter 

mg/liter 
mg/liter 
mg/l iter 
mg/liter 

mg/liter 

mg/liter 

mg/liter 
mg/liter 
mg/liter 
mg/liter 
mg/liter 

ppm 

ppm 
ppm 

ppm 
ppm 
ppm 
ppm 

ppm 
ppm 
ppm 

ppm 

ppm 
ppm 
ppm 
ppm 

x 
x 
x 

x 

x 
x 
x 

x 
x 
x 
x 

x 

x 

x 
x 
x 
x 
x 
x 
x 
x 

x 

x 
x 

x 
x 
x 
x 

x 
x 
x 

x 

x 
x 
x 
x 

x 

x 
x 

x 
x 
x 

x 
x 
x 
x 

x 

x 

x 
x 
x 
x 
x 

x 

x 
x 

x 
x 
x 
x 

x 
x 
x 

x 

x 
x 
x 
x 

x 

x 
x 
x 

x 

x 
x 
x 
x 
x 

•Detection l imits and reporting un its for filtered water are equivalent to those for elutriate chemistry. 

Sampling 
stations 

MR·l LM·l 

x 
x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 

x 

x 
x 
x 
x 
x 
x 
x 
x 

x 

x 
x 

x 
x 
x 
x 

x 
x 
x 

x 

x 
x 
x 
x 

x 
x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 

x 

x 
x 
x 
x 
x 
x 
x 
x 

x 

x 
x 

x 
x 
x 
x 

x 
x 
x 

x 

x 
x 
x 
x 

bDetection l imits depend on the constituents of the solid sample matrix. In all cases except cyanide, which had a consistent 
detection l im it of 0.0002 mg/g, concentrntions were above detection l imits. 

Source: E R ,  p.  3A-53. 
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Table C.8. Chemistry of sediment collected from the Miainippi River 
end Lake McKellar by EIA on October 18, 1978 

Station b 

M R l  LM l 
Parameter• 

Number of 
Mean 

Standard 
Maximum 

Number of 
Mean 

Standard 
Max imum 

values deviation values deviation 

Physical 
Total solids 2 0.9429 0.0158 0.9541 2 0.4493 0.031 9  0.47 1 9  
Total volatile residue 2 0.0036 0.0 0.0036 2 0.077 0.003 0.079 
Oil and grease 2 0.081 0.084 0.041 2 0.7 0.4 1 .0 

Nutrients 
Total kjeldahl nitrogen 2 0. 1 05 0.02 1 0.1 20 2 1 .7 1  0 . 19  1 .84 
Ammonia nitrogen 2 0.041 0.009 0.048 2 0.2 1 0  0.0 0.2 1 0  
Phosphorus, total 2 0.072 0.0 1 8  0.085 2 0.285 0.042 0.3 1 5  

Organics 
800, 5 d. mg/kg 2 565.0 63.6 61 0.0 2 41 00.0 1 4 1 4.2 5 1 00.0 
COO, mg/kg 2 1 780.0 42.4 1 8 10.0 2 31 55.0 403.1 3440 
TOC, % 2 0.146 0.105 0.220 2 0.685 0.077 0.74 
Phenols 2 0.000079 0.0000 1 2  0.000087 0.0027 0.0004 0.0003 

Major anions 
Cyanide, total 2 <0.0002 <0.0002 2 <0.0002 <0.0002 

Major cations 
Iron, total 2 3.29 0.23 3.46 2 20.80 0.14 20.90 

Other metals 
Arsenic 2 0.006 0.0 0.006 2 0.053 0.001 0.054 
Cadmium 2 0.0001 0.0 0.0001 2 0.0009 0.0 0.0009 
Chromium 2 0.0027 0.0001 0.0028 2 0.0160 0.0004 0.01 64 
Copper 2 0.0015  0.0002 0.00 1 6  2 0.0206 0.0001 0.0207 
Lead 2 0.0033 0.0004 0.0035 2 0.0323 0.0004 0.0325 
Manganese 2 0.0625 0.0064 0.0670 2 0.946 0.106 1 .020 
Mercury 2 0.001 5 0.0007 0.0002 2 0.0009 0.0002 0.001 1 
Zinc 2 0.01 5 0.001 0.0 1 6  0.01 6 0.001 0.106 

• Reporting units in milligrams per gram unless otherwise noted. 
b See Fig. 3A-2, ER,  for location of sampling stations. 
ceannot be calculated because of the occurrence of nondetectable concentrations. 
Source: ER, p. 3A-54. 

Table C.9. Concentrations of polycydic 1romatic hydrocarbcllf in 

MR1 1nd LM1 Mdiment 

MR l b  LMl b  

Parameter Number ot Number of 
replicates Mean Maximum replicates Mean Maximum 

8enzo [a] anthracene 6 <0.005 <0.005 6 <0.005 <0.005 
Benzo [a] pyrene 6 <0.005 <0.005 6 0.038 0.083 
3,4-benzo fluoranthene 6 <0.005 <0.005 6 <0.005 <0.005 
Benzo [k] fluoranthene 6 <0.005 <0.005 6 <0.005 <0.005 
Chrysene 6 <0.005 <0.005 6 0.029 0.063 
Acenaphthylene 6 <0.005 <0.005 6 <0.005 <0.005 
Anthracene 6 <0.005 <0.005 6 0.073 0.087 
Benzo [ghi] perylene 6 <0.005 <0.005 6 <0.005 <0.005 
Fluorene 6 <0.005 <0.005 6 0.004 0.023 
Phenathrene 6 <0.005 <0.005 6 <0.005 <0.005 
Oibenzo [a,b] anthracene 6 <0.005 <0.005 6 <0.005 <0.005 
l ndeno(l  ,2,3-ed)pyrene 6 <0.005 <0.005 6 <0.005 <0.005 
Pyrene 6 <0.005 <0.005 6 0.049 0.097 
Naphthalene 6 <0.005 <0.005 6 <0.005 <0.005 
F luoranthene 6 <0.0 1 9  <0.058 6 0.035 0.073 

•Parts per mi l l ion on a dry weight basis. 
b Refer to Fig. 3A·2, ER,  for location of sampling stations. 
Source: ER, p. 3A-55. 
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T•ble C.10. Elutriate chemistry for sediment collected by EIA on October 18, 1978 

Stationsb 

Parameter• MR 1 

Number of 
Mean 

Standard 
Maximum 

Number of 
values deviation values 

Physical 
pH, units 
Total d issolved solids 6 259.8 28.3 292.0 6 
Oi l  and grease 6 0.28 0. 19 0.50 6 

Nutrients 
Ammonia nitrogen 6 3 . 1 5  3.43 7.80 6 
Phosphorus, total 6 0.074 0.031 0. 1 36 6 
Orthophosphate 6 0.042 0.013  0.068 6 

Organics 
SOD, 5 d, mg/kg 6 1 .25 c 2.00 6 
COD, mg/kg 6 8.5 3.2 1 2.0 6 
TOC, % 6 20.3 2.3 23.0 6 
Phenols 6 0.006 0.001 0.009 6 

Major anions 
Cyanide, total 6 <0.005 c <0.005 6 

Other metals 
Cadmium 6 0.001 c 0.001 6 
Copper 6 0.007 0.001 0.008 6 
Lead 6 0.0 1 2  c 0.0 1 2  6 
Manganese 6 0.028 0.009 0.044 6 
Mercury 6 <0.0002 c <0.0002 6 
Zinc 6 0.014 0.001 0.01 5 6 

"All reporting units in mg/liter unless otherwise noted. 
bSee Fig. 3A·2, ER,  for location of sampling stations. 
0Cannot be calculated because of the occurrence of nondetectable concentrations. 
Source: ER,  p. 3A·56. 

Table C.1 1 .  Wat8r chemistry of filtered site water 

used in elutriate test of Miuinippi River 

and Lake McKellar sediment 

Parameter• 

pH, units 
Ammonia nitrogen 
Orthophosphate 
Cadmium, total 
Copper, total 
Lead, total 
Manganese, total 
Mercury, total 
Zinc, total 

M R 1  

Number 
of values 

2 
2 
2 
2 
2 
2 
2 
2 
2 

•mg/liter unless otherwise noted. 

Station 

Mean 

7 . 1 5  
0.145 
0.102 

<0.001 
0.009 

<0.01 
<0.063 
<0.003 

0.042 

LM1 

Number 
of values 

2 
2 
2 
2 
2 
2 
2 
2 
2 

LM1 

Mean 
Standard 
deviation 

236.2 20.5 
0.18 0.1 3 

0.83 0.47 
0.051 0.087 
0.010 0.006 

5. 1 7  3.43 
28.2 5.9 
18.0 2.4 

0.005 0.002 

<0.005 c 

0.00 1 6  c 
0.008 0.001 
0.010 c 
2.1 70 0.431 
0.0003 c 
0.010 0.006 

Mean 

7 .5 
0.445 
0.070 

<0.001 
0.01 1 

<0.01 
0.59 

<0.002 
0.042 

Maximum 

264.0 
0.30 

1 .49 
0.229 
O .Q 1 8  

1 2 .00 
38.0 
21 .0 

0.009 

<0.005 

0.004 
0.009 
O.Ql 1 
2.790 
0.0009 
o.oia 
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Table C.12. Classification of Memphis sediment by Prater/ Anderson method 

M R 18 LM1b 

Parameter Mean Prater/ Anderson Mean Prater/ Anderson 
concentration classification concentration cl ass if icat ion 

Oil and grease 0.081 mg/g Nonpolluted 0.7 mg/g Nonpol luted 
Total kjeldahl n itrogen 0. 1 05 mg/g Nonpolluted 1 .7 1  mg/g Moderately polluted 
Ammonia nitrogen 0.041 mg/g Nonpolluted 0.21 mg/g Heavi ly polluted 
Phosphorus, total 0.072 mg/g Nonpolluted 0.285 mg/Q Nonpolluted 

Chemical oxygen demand 1 780 mg/kg Nonpolluted 3 1 55 mg/kg Non pol luted 
Cyanide <0.002 mg/g Nonpolluted <0.002 mg/g Non polluted 
Iron 3.29 mg/g Nonpolluted 20.B mg/g Moderately polluted 
Arsenic 0.006 mg/g Moderately polluted 0.053 mg/g M oderately polluted 
Chromium 0.0027 mg/g Nonpolluted 0.0 16  mg/g Nonpolluted 
Copper 0.00 1 5  mg/g Nonpolluted 0.0206 mg/g Nonpolluted 
Lead 0.0033 mg/g Nonpolluted 0.0323 mg/g Non polluted 
Manganese 0.0625 mg/g Nonpolluted 0.945 mg/g Heavilv polluted 
Mercury 0.000 1 5  mg/g Nonpolluted 0.0009 mg/g Non pol luted 
Zinc O.Q 1 5  mg/g Nonpolluted 0.0 1 6  mg/g Non pol luted 

• For this stat ion, 93% of parameter classifications were l isted as nonpolluted, 7% as moderately polluted, and 
0% as heavily polluted. 

bFor this station 64% of parameter classifications were l isted as nonpolluted , 2 1 %  as moderately polluted, and 
1 5% as heavily polluted. 

Source: E R ,  p. 3A-59. 
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Append i x  C . 3 . 2  

COAL P I LE LEACHATE TESTING  

F i el d l each testi ng  of fi ve proposed feedstock coa l s has been  performed at  the Oak Ri dge Nati onal  
Laborato ry ( personal communi cat i o n  from E .  Davi s ,  ORNL Env i ronmental Sci ences D i v i s ion , to 
R .  H .  Kete l l e ,  August 1 97 9 ) . Coa l  samp l e s  were p l aced in  l y s i meters and were exposed to natural 
ra i nfa l l events dur ing  a three-month peri o d .  Leachate samp l es were col l ected dur ing  and after 
each ra i nfa l l event and were analyzed for potent i a l l y  hazardous metal content .  

Resu l ts of f i e l d  l ea c h i ng tests performed on the Ken tu c ky No . 9 and I l l i no i s  No . 6 coal s are 
presented i n  Tabl e C . 1 3 .  Mean concentrat ions  of eac h parameter were compared wi th pri mary and 
secondary dri n ki ng water s tandards of the U . S .  Env i ronmental Protect i o n  Agency . 9 , 1 0  Leachate from 
both coal s exceeds the primary dri n k i ng water s tandards for the el ement s  arsen i c , cadm i u m ,  
c hromi um ,  a n d  se l en i um .  Leacha te from both  coa l s a l so exceeds secondary dr i nk ing  water s tandards 
for pH , i ron , and su l fate content .  The amounts  by whi ch  measured parameters exceed the standards 
are shown i n  Tab l e  C . 1 4 .  I t  i s  cl ear from these data that spec i al handl i n g  o f  coal p i l e  l eachate 
i s  req u i red to a vo i d  contam i na ti on of surface water and groundwa te r .  

Table C.13. Summary of data collected from Illinois No. 6 
coal in field lysimeter 1 

Mean 

Parameter N u mber of Sta ndard Min imum Maximum 
exceeds 

Mean 
observations deviation ow 

standards by 

Runoff, % rainfal l  6 73 6.7 65 83 
Percent transm ission 1 1  80 . 1  20.8 19 . 1  94.2 

before filter 
Percent transm ission 1 1  88.6 6.2 81 .9 97.9 

a fter f i lter 
pH 1 1  2.2 0.1 2.1 2.4 4.3 
Acidity, 6 21 ,200 7,270 6,500 25,400 

mg/liter as CaC03 
Electrical conductivity, 1 1  1 5 ,200 5,640 6,500 21 ,700 

µmhos/cm 
Sulfate, mg/l iter 1 1  2 1 ,500 1 0,900 5,850 37,200 86X 
Iron, mg/I iter 1 1  7,7 10 3,870 2,090 12 ,000 25,700X 
Arsenic, µg/liter 5 147 90.8 9.4 258 2.94X 
Barium, mg/l iter 5 0.2 a a a 0 
Cad m ium , µg/I iter 5 268 1 65 2 1  444 26.BX 
Chrom ium, µg/liter 5 438 234 2 1  560 8.7X 
Lead, µg/liter 5 14  5.6 7 .2 2 1  0 
Selen i u m ,  µg/liter 5 438 370 19 908 43.8X 
Silver, µgiliter 5 0.35 0.3 1 <0.05 0.81 0 
Mercury, µg/I iter 5 0 . 12  0 . 12  0.03 0.30 0 

• Barium concentration <0.2 mg/liter for a l l  sa mples. 
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Table C . 1 4. Summary of data collected from Kentucky No. 9 
coal in field lysimeter 3 

Mean 

Parameter 
Nu mber of 

Mean 
Standard 

M in imum Maximum 
exceeds 

o bservations deviation OW 
standards by 

Runoff, % rainfal l  8 7 1  29.5 65 1 00 

Percent transmission 20 32.5 2 1 .6 0.9 86.3 

before filter 
Percent transmission 19 48.0 2 1 .6 1 3 .3 8 7 . 1  

after tilter 
p H  20 2 . 1  0.2 1 .8 2.5 4.4 

Acidity, 1 5  33, 1 00 22,400 7 ,760 78,200 

mg/l iter as CaC03 
Electrical conductivity, 20 1 0,500 4,650 4,480 20,000 

µm hos/cm 
Sulfate, mg/liter 20 2 7 ,300 1 8 , 1 00 5,820 72 ,600 1 09X 

Iron, mg/liter 20 9,850 7,250 1 ,780 26,200 32,833X 

Arsenic, µg/liter 8 9,050 6 , 1 30 2,040 1 7 ,500 1 8 1 X  

Bar ium, mg/liter 8 <0.2 a a a 0 

Cadmium,  µg/liter 8 1 66 1 06 47 386 1 6 .6X 

Chromium, µg/liter 8 724 296 330 1 ,220 1 4 .4X 

Lead, µg/I iter 8 1 2  1 0  7 .2 35 0 

Selen ium,  µg/liter 8 829 1 ,000 56 3,000 82.9X 

Silver, µg/liter 8 0.05 b b b 
Mercury, µg/liter 8 0 . 20 0.20 0.05 0.60 0 

a Barium concentration <0.2 mg/liter for a l l  samples. 
b Silver concentration <0.05 g/liter for a l l  samples. 
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Append i x  C . 4  

AQUATIC  ECOLOGY 

Tabl e  3 . 5  presents the exi sti ng water q ua l i ty cri teri a appl i cabl e to the Mi ss i s s i pp i  Ri ver at 
Memphi s . However , these standards and criteria do not i ncl ude al l water qua l i ty constituents 
and are s ubj ect to periodic  rev i s i on .  Thi s  appendix  provi des addit i onal i nformation and 
di scus s i on regardi ng water q ua l i ty consti tuents and the i r  impacts on aquatic  ecosystems . 

Water q ual i ty cri teria for 65 tox ic  po l l utants have been i s s ued as draft cri teria  by the 
Envi ronmental Protecti on Agency (EPA ) , but no fi nal  cri teria  have yet been adopted.  Once 
fi nal i zed , these cri teria ( s ulllllari zed in Tabl e C . 1 5 )  wi l l  serve as a basi s  for setti ng 
standards .  Among the l i st of 65 toxic  pol l utants for whi ch EPA i s  deve l o p i ng cri teria  are PNAs . 
Howeve r ,  except for the three i ndi vi dual PNAs i n  Tabl e  C . 1 5 ,  EPA has found its  data i nsuffi c i ent 
for estimat i ng PNA criteria for the protection  of freshwater aquati c  l i fe .  

Table C.15. Draft water quality criteria for potentially toxic pollutants8 

Constituent 
F reshwater aquatic lifeb 

24-h average 

Trace elements 
Arsenic 57 
Cadmium exp[0.87 ln(h)  - 4.38] 
Chromium, trivalent exp[0.83 ln(h)  + 2.94] 
Chromium, hexavalent 10  
Copper exp[0.65 ln(h)  - 1 .94] 
Lead exp[ 1 .51  ln (h )  - 3.37] 
Mercury 0.064 
N ickel exp[ 1 .01 ln{h)  - 1 .02] 
Selen ium 9.7 
Z inc exp[0.67 ln(h)  + 0.87] 

I ndustrial wastes 
Cyanide 1 .4 
Phenol 600 
2-4 D imethylphenol 38 

Polynuclear aromatic 
hydrocarbons 

Naphthalene c 
Fluoranthene 250 
Acenaphthene 1 1 0 

8Pollutants measured in µg/liter. 
bH ardness g iven as h .  
0Not derived because of insuff icient data. 

Not to exceed 

1 30 
exp[1 .30 ln(h) - 3.92] 
exp[0.83 ln(h)  + 3.72] 

1 1 0 
exp[0.88 ln(h)  - 1 .03] 
exp[ 1 .5 1  ln (h) - 1 .39] 

3.2 
exp[0.47 ln(h)  - 4. 1 9] 

22 
exp[0.64 ln(h)  + 2.46] 

38 
3400 

86 

c 
560 
240 

Human 
health 

0 
10  
50 

0 
1 000 

50 
0.2 

50 
10  

5000 

200 
3400 

c 

1 43 
200 

20 

Source: U .S .  E nv i ronmental P rotection Agency, "Water Quality Criteria" Fed. Regist. 
44(52): 1 5926- 15981 ( 1 979); 44( 1 44): 4366(}-43697, 1979: and 44( 1 91 ): 56626- 56657 ( 1 979). 

Al though r.0 dr3 ft cri teria  have been establ i shed for PNAs , bas i c  compounds , or i n d i v i dual 
phenol i c  c0mrnt1�ds , Tabl e C. 1 6  i ndi cates the esti mated permi s s i b l e  concentrati ons ( EPCs)  
establ i shed for some of these compounds . Concern over the re l ease of PNAs i nto the aquati c 
envi ronment stems primari l y  from the demonstrated carci nogeni c  and cocarci nogeni c  acti v ity 
of several PNA compounds . 1 Gi ven the l ack of water q ua l i ty cri teri a for PNAs , th i s  appendix  
presents i nformati on useful i n  eval uat ing the impacts of PNAs on aquat ic  envi ronments . 

Polynucl ear aromatic hydrocarbons ( F i g .  C . 5 )  are a series of fused-ring aromati c compounds 
produced both in the natural envi ronment and i n  h i gh-temperature i ndustrial processes  such as 
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Table C.16. Eetlmatecl permi11ibie concentration& 
(EPC1) tor polynuclur aromatic hydrocarbon 
compounds, bnlc compounds, and phenolic 

compounds in the SAC ftuid or waetewater 

Constituent 
EPC 

Basis ( µ g/liter) 

PNAs 
Naphthalene 
Acenaphthene 
Fluorene 
Phenanth rene 
Anthracene 
Fluoranthene 
Pyrene 
Benz[a]anthracene 
Chrysene 
Benzo[b]fluoranthene 
Benzo[k]fluoranthene 
Benzo[a] pyrene 
Benzo[e] pyrene 
Dibenz[a,h] anthracene 
Benzo[gh,i] perylene 
lndeno[ 1 ,2,3-cd]pyrene 
Biphenyl 
Tetralin (tetrahydronaphthalene) 

Basic Compounds 
Aniline 
Methyl aniline 
Dimethyl aniline 

-Naphthylamine 
-Naphthylamine 

Pyridine 
Methyl pyridine 
Quinoline ar:id 

isoquinoline 
Methylquinoline 
Acridine 

Phenolics 
Cresols 
Phenylphenols 
Alkyl cresols 
Catechol 
lndanols 

1EPC, based ecological effects. 
bEPC, based on health effects. 

50 8 
None 
None 
280 b 

2000 c 
800 b 

8333 c 
4 b 

79.4 c 
31 .5 c 
58 c 
20 b 

1 09  c 
4 b 

None 
58.5 c 
13.8 b 

500 8 

262 b 
304 b 
345 b 

20 c 
6 c 

207 b 
310 b 
1 40 b 

492 b 
800 b 

50 8 
810 c 
212 b 
280 b 

1 300 b 

0EPC for zero threshold pollutants (suspected or 
potential carcinogens), based on health effects. 

Sou rce: J. G. Cleland, and G. L. K ingsbury, "Multi
media Environmental Goals for Environmental Assess
ment," EPA-600/7-77-136b, U .S.  Environmental P rotec
tion Agency, Research Triangle Park, N.C .. 1 977. 

petrol eum refin i ng ,  coal coki ng , and coal l i quefaction . The characteri sti cs of PNA are very 
much infl uenced by the compound ' s  molecular wei ght and the number of rings i n  its structure . 
The sol ubi l i ty of PNAs i s  general l y  very l ow and decreases with i ncreasing  mol ecul ar weight.  
Thi s  l ow sol ubi l i ty l imits the concentrations of PNAs i n  aqueous sol ution , but it  al so resul ts 
i n  a tendency of PNAs to adsorb to suspended particul ate matter and become concentrated in 
bottom sediments and the fatty ti ssues of organi sms . 

Herbes et al . 2  reviewed the fate of PNAs i n  aquatic envi ronments . The persi stence of these 
compounds in surface waters is control l ed by such mechani sms as vol ati l i zation , photolys i s ,  
sorption,  sedimentation , bi oaccumul ation, and metabol i sm by aquatic organ isms . A l arge number 
of bacteria  col11llonly found in aquatic ecosystems actively metabol ize aromatic hydrocarbons 
i nto organic acids as the ir  food source . 3  The hal f-l i fe ( time in which concentrati ons are 
reduced by 1 /2 )  of PNA compounds i s  l argely a function of the ir  speci fic chemi cal structure . 2  
Vol ati l i zation i s  rel atively more important for PNAs of l ower molecul ar  wei ght (two- and 
three-ri nged compounds ,  such as naphtha l ene ) , but photolys i s  and sediment sorption are more 
important for l arger PNAs (those wi th three or more rings , such as anthracene and pyrene ) .  
As i s  true of the water sol ubi l ity of PNAs , transport and transformation processes for PNAs 
wi l l  change as a function of envi ronmental parameters such as temperature , turbidity ,  water 
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Fig.  C . 5 .  Representative PNA compounds . Source : Fig . 4 ,  Herbes , S .  E . , G .  R. Southworth , 
I .  L .  Shaeffer ,  W .  H .  Gri est,  M .  P .  Maskari nec . 1 980 . Cri tical pathways of polycycl i c  aromatic 
hydrocarbons in aquatic envi ronments , pp.  1 1 3- 1 28 i n :  H .  Wi tchi (ed . ) ,  The Sci enti fi c Bas i s  
of Toxi c i ty Assessment.  E l sevi er/North Hol l and B i omed ica l  Press . 

vel oci ty ,  depth , sunl i ght,  and wind speed (Tabl e C . 1 7 ) . Estimates  of the hal f- l i fe of 
benzanthracene (a  four-ri nged PNA)  vary from 1 0  h i n  a c l ear,  fast-fl owi ng ri ver to about 
1 0  days in a turbi d ,  s l ow-movi ng river . 2  Southworth4 estimated the hal f- l i fe for anthracene 
i n  fas t ,  cl ear s treams to be about 1 . 4 h .  I n  microcosm studi es to measure the fate of 
1 4C-l abel ed anthracene (a three-ri nged PNP ) ,  i n  s imul ated pond ecosystems , G i dd i ngs et a l . 5  
found that after s i x  days , about 1 0% of an i ni ti a l  s i ngl e dosage remai ned i n  the water col umn . 
After 84 days of th i s  mi crocosm experimen t ,  32% of the ori g i na l  anthracene was present i n  the 
sed iments , and none was detectabl e in the water col umn . 

Parameter 

Temperature 
Turb id ity 
Water velocity 
Depth 
Sunlight 
Wind speed 

Table C.1 7. Quelltatlve ellects of environmental parameters 
on rates of transport processes 

Change resulting from i ncrease in parametera 

Photolysis Volatilization Sedimentation 

b + or -
+ 

b + 

+ b b 
b + b 

• + indicates an increase; - indicates a decrease. 
bNo significant effect. 

M icrobial 
degradation 

+ 
b 
b 

b 
b 

Sou rce: Herbes, S. E .. G. R. Southworth, D. L. Shaeffer, W. H .  G riest, and M .  P. 
Maskarinec, 1 980. Table 6 from "Critical Pathways of Polycyclic Aromatic H yd rocarbons in  
Aquatic Environments," pp.  1 1 3:-128 in H .  Witschi (ed) ,  The Scientific Basis of Toxicity 
Assessment, Elsevier/N orth-Holland B iomedical Press. 

The acute tox i c i ty of PNAs i s  l imi ted by the i r  water sol ubi l i ty .  Gehrs6 presented theoretical 
data which suggest that for a PNA with a mol ecular wei �ht greater than 1 50 ,  water sol u bi l i ty 
wou l d  be l ess than the acute toxic ity l evel s for f i s h  { Fi g . C . 6 ) . Only a l imi ted amount of 
data are ava i l abl e for s pec ific PNAs . 
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Fig .  C . 6 .  Theoreti ca l  sol ubi l i ty and LC 5 0 val ues pl otted agai nst mo l ecul ar wei ghts for a 
seri es  of aromati c hydrocarbons .  Source : Fi g .  5 ,  Gehrs , C .  W .  1 977 .  Envi ronmental impl i cations 
of coal  conversi on techno l og i es : organi c  contami nants , : 1 57-1 75 , i n :  Thorp and Gi bbon (eds . ) .  
Energy and Envi ronmental Stress i n  Aquatic Systems , CONF-=771 1 4 ,  U . S .  Department of Energy , Oak 
Ri dge , TN . 

The trends that have been observed i n  bi oconcentration of PNAs are oppos i te to those observed 
for acute toxicity .  As Fi g .  C . 7  shows bi oconcentrati on i ncreases as PNAs i ncrease in s i ze and 
nonpol ari ty ,  as measured by the n -octanol /water parti tion coeffic ient . 7  The ranges of b iocon
centration of PNAs i n  Da�hnia are 1 0 , 000x for benzo [a]anthracene ( 4-ri ng PNAs ) to l OOx for 
naphthal ene ( 2-r i ng PNAs ) . Bioaccumul ation of PNAs by Pimephates promeias ( fathead mi nnows )  
occurs t o  a genera l l y  l esser degree ( George Southworth , ORNL , personal communication  t o  Mi chael 
Sal e ,  ORNL ,  November 1 980) . For i n stance , the equi l i br i um concentrations of anthracene i n  the 
ti ssues of Pimephates and Daphnia were , respecti vel y ,  500x and 1 200x aqueous concentrati ons . 
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Fi g .  C . 7 .  Log concentration factor ( 24 h )  vs l og n-octanol -water parti ti on coeffi ci ent 
(cal cul ated from Leo , 1 975 )  for seve ral PAH i n  Daphnia putex at 25°C . Dashed l i nes del i neate 
95% predi ction  i nterval . Source : Fi g .  2 ,  Southworth , G .  R . , J .  J .  Beauchamp , and P .  K. 
Schn i eder .  1 978.  B ioaccumul ation potenti a l  of polycycl i c  aromati c hydrocarbons i n  Daphnia Pu.lex, 
Water Res. 1 2 :  973-977 . 
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Append i x  C . 5  

L I QUEFACT ION POTENT IAL OF S ITE MATERIALS 

L i quefaction i s  a type of soi l fa i l ure in wh ich i nternal pore pressure exceeds confi n i ng pres sure 
and resu l ts i n  fl otation of g ra i ns , l os s  of beari ng capac i ty ,  and , i n  severe cases , f low of the 
so i l . Condi t i ons requ i red for l i quefaction to occur are saturat i on of the so i l , soi l texture 
of we l l -sorted fine to very f ine sand , l oose pac k i ng of grai ns , and v i brat i on of suffic i ent 
magni tude for a peri od adeq uate to i n i t i ate fa i l ure . 1 1 

Sed i ment samp l es were col l ected at reg u l a r  i nterval s i n  exp l o ratory bori ngs , and sel ected samp l es 
were subj ected to phys i cal  testing  and part i c l e -s i ze cl as s i fi cation . The bul k of the mater i a l s  
tested fal l i nto two categories : ( l ) fi ne to med i um s l i ghtly g ravel ly  sands and ( 2 )  cl ayey 
s i l ts .  F i gure C . 8  i s  a compo s i te p l ot of g ra i n-s i ze d i stri butions for grave l l y  sands occurri ng 
with i n  20 m ( 65 ft ) of the surface . Sandy al l uvi um at the s i te fal l s  i n  the range of s i ze d i s
tributi ons i nd i cated by the sti pp l ed are a .  Mechani cal  analyses were performed on compo s i te 
sediment sampl es from poss i bl e  dredge borrow areas at the mouth of Lake McKel l ar and near the 
east bank of the M i s s i s s i pp i  Ri ver . S i ze di stri butions of these samp l es are g i ven i n  Tabl e C . 1 8 .  
These di stri butions , i f  p l otted , wou l d  l i e near the coarse edge of the st i ppled  fie l d  i n  F i g .  C . 8 .  

F i gure C . 9  shows the range of gra i n-s i ze di stributions for sands that have l i quefi ed under actual 
earthquake cond i t i ons and those that l i quefied under l aboratory condi t i on s . Compari son of 
F i gs . C . 8  and C . 9  i ndi cates that fi ne sands on the s i te l i e i n  the range of l i quefi ab le  sands . 

Su itab l e  sandy borrow materia l  was covered by 9 m ( 29 ft ) of s i l t  at the mouth of Lake McKel l ar ;  
however , onl y 2 m ( 6  ft) of s i l t  covered the sand i n  the M i s s i s s i pp i  R i ver .  The  ri ver sands  are 
somewhat coarser than those that have fai l ed i n  case h i s tor ies  of l i quefaction ( F i g . C . 9 ) .  

I n  general , l i quefact ion occu rs i n  sands havi ng rel ati ve densi t ies  of l es s  than about 70%. 1 1  
Di rect measurements of soi l dens i ty are not avai l abl e for si te so i l s ;  however , the rel ati ve 
den s i ty can be a pproxima ted when the standard penetration re si stance i s  known . 1 2 Approximate 
rel ati ve dens i t ies  obtai ned from penetrati on tests range from l e ss  than 25% to 7 0% for sands 
on the s i te that fi t the s i ze requi rement of l i quefi abl e materi al s .  

The gra i n  s i ze and dens i ty o f  the exi s t i ng so i l s  wou l d i nd i cate the poss i b i l i ty of l i quefacti on 
or sei smi cal ly  i nduced settl ement i f  a se i sm i c  event of suff ic ient magni tude were to occur .  

Such a fa i l ure woul d l i ke ly  affect certai n  l enses o f  weak materi a l s  a t  re l ati vely shal l ow depth . 
Pl acement of a s u bs tant ia l  fi l l  on the s i te wou l d cause compaction of some of the exi st i ng mate 
ria l  and woul d i ncrease confi n i ng p ressure i n  the so i l . Both of these wou l d  tend to reduce the 
potenti al  for l i quefacti o n ;  howeve r ,  settl ement cou l d  remai n  a potenti al  pr,ob l em i f  g radual 
compaction occurred over a l ong peri od of t ime . Careful control of s i te p�eparati on acti vi t ies  
and subsurface test ing after compacti on of the fi l l  are necessary to  mi n i mi ze t h i s  potentia l  
hazard . 
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GRAIN SIZE IN MILLIME TERS 

SAND FINES 
COARSE MEDIUM FIN E S I LT S I Z E S  CLAY SI Z ES  

SOR ING HO  I DEPTH jHAT wcl L L  j P L j P l j DESCR I P TION GRAIN SIZE DISTRIBUTION Compo s i t �  1 . 5  t o  64� 
feet  

S l igh t l y  grave l l y  coa r s e  t o  f i ne S a n d s  
.IOI 110. NE- 4 6 5  

LAW ENGINEERING TESTING COMPANY 

Fi g .  C . 8 . Gra i n-s i ze di stri buti o n .  Source : Pre liminary Report of Subsurface Investigation, MLGW Coal Gasification Plant, prepared by 
Law Engi neeri ng Testi ng Company, 1 979 . 
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Size 

(mm) 

18 
13 
5 
2 
0.8 
0.4 
0.25 
0.1 5  
0.074 
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T1ble C.18. Size dlstrlbutlon1 of compo1ite 
Mdlment eampla from the mouth of 

L1ka McKell1r 11111 ,,..,. the 111t 
blink of tM Mi11lnlppl RI.er 

Composite passing sieve 
(%) 

Location 

Like McKellar (WB·O' Mississippi River (WB·21" 

a.SC 100.0 100.0 
o.SC 95. 1 98.8 
4d 94.7 95.4 

Hf 93.2 94.0 
2rP 84.7 84.8 
4rP 45.4 41 . 1  
8rP 22.4 13.5 

1ocf 8.3 8.o 
20Cf' 4.9 3.7 

'Composite collected from depths of 8.8 to 1 7.2 m (29 to 58.5 ft). 
beomposite collected from depths of 2 to 1 2.3 m (8 to 40.5 ft). 
cinches. 
d U.S. standard sieve size. 

Source: Data included in letter from A. J. Krause, Energy lmpect 
Associates, to R. H. Ketelle and R. D. Roop, Nov. 1 5, 1 979. 
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Append ix  C . 6 

TERRESTRIAL ECOLOGY 

Negati ve effects of ai r pol l utants on p l ants i ncl ude reduced g rowth and reproducti on due to 
vari ous phys i ol og i cal  changes caused di rectly by the pol l utants , increased suscepti bi l i ty of 
p l ants to paras i tes and di seases , and mortal i ty of i ndi vidual  p l ants . The many species of p l ants 
are general ly d i v i ded i nto three l eve l s  of sen s i t i vi ty to a i r  pol l utants : sens i t i ve ,  i nter
medi ate , and tol erant . Under condi t i ons of l ow dosage level s ,  vegetation and soi l s  may functi on 
as important s i nks for ai rborne contami nants wi thout adverse effects . Under intermedi ate dosage , 
subtl e adverse effects ( e . g . , reduced growth ) may occu r ,  parti cul arly i n  sen s i t i ve pl ant  species . 
Exposure to h i g h  dosage may i nduce acute morbi d ity or morta l i ty i n  sens i t i ve and i ntermedi ate 
p l ants . Effects of ai r pol l utants on natural ecosystems in di fferent areas have ranged from 
vi rtual el iminat ion of vegetation to subt l e  changes , i ncl udi ng s l i ght reducti ons of species 
di vers i ty due to the l oss  of one or a few sens i t i ve speci es and reduced producti v i ty of certain 
spec i e s .  I n  forest ecosystems , certa i n  pl ant spec i es coul d become l ess abundant due t o  the effect 
of a i r  po l l utants on the spec i es ' competi ti ve i nteracti ons . 1 3 Such spec ies  cou l d be important to 
wi l d l i fe .  Current ambient l evel s o f  a i r  pol l u tants i n  many areas o f  the ea stern Uni ted States 
adversel y affect p lant producti v i ty . 1 4 Estimates of annual national economic  l osses cau sed by 
effects on crops and ornamental pl ants have ranged from $ 1 35 m i l l i on l S  to $500 m i l l ion . 1 6 I f  a l l 
pl ant spec ies  and other factors are consi dered , annual l oss  estimates wou l d  exceed a bi l l ion 
dol l ars . 1 6 Increa sed a i r  pol l ution from i ndustr ia l  devel opment wi l l  i ncrease th i s  impac t .  

Al though s u l fu r  di oxi de ,  ni trogen di oxi de , carbon monoxi de ,  a n d  other gases and parti cu l ates wi l l  
be emi tted duri ng pl ant operati on under normal operat ing condi t ions , appl i cab l e  EPA ai r qua l i ty 
standards wi l l  not be vi o l ated , but th i s  does not guarantee the absence of subt l e  effects 
( Sect.  4. 1 . 7 ) .  Du ring short peri ods , unpl anned nonrouti ne emi s s i ons  cou l d  rel ease greater 
quanti t ies of  su l fur di oxi de , dus t ,  and hydrocarbons i nto the atmosphere than duri ng normal 
operation . Al though p l ant species  vary i n  thei r sen s i t i v i ty to su l fur d iox i de , n i trogen di oxi de , 
carbon monox i de ,  and parti cu l ate matte r ,  vegetati on near the s i te wi l l  l i kely experience few 
di rectly observab l e  effects from any of these pol l utants , w ith the poss i b l e  excepti on of s u l fu r  
di oxi de , assuming standards are not v io l ated.  

Su l fur di oxi de 

At the speci fi c l ocal i ty where pol l utant concentrati ons wi l l  be maxi mum as determi ned by wind 
di rection ( about 2 km northeast of  the faci l i ty ) , the norma l operation of  the p l ant is  expected 
to i n crease ambi ent ground- l evel concentrations of S02 by 69 µg/m3 ( see Tab l e  4 . 3 ) for the 3-h 
maximum , 24 µg/m3  for the 24-h maxi mum , and 2 µg/m3 for the annual  average ( Sect . 4 . 1 .  1 . 2 ) .  
These concentrati ons compare w ith current ambi ent l e ve l s  of 523 , 2 1 4 ,  and 34 µg/m3 , respecti vely 
(Ta b l e  3 . l ) .  Various publ i s hed studies i ndi cate that the i n creased concentrati ons of  S02 near 
the faci l i ty wou l d  have s i gn i fi cant adverse effects on ly on the most sens i ti ve pl ant speci es . 
Even wi thout the p l an t ,  very sens i t i ve speci es cou l d  be affected by the current ambi ent l eve l s  
o f  S02 • Four-hour S02 concentrati ons that caused l eaf injury to 2 2  di fferent agri cu l tura l crops 
ranged from 629 µg/m3 to 1 834 µg/m3 ( ref .  1 7 ,  Tab l e  5-6 ) . In the presence of ozone or ni trogen 
di oxi de ,  4- h S02 concentrati ons that res u l ted in fol i ar injury in ten agri cul tural crops ranged 
upward from 262 µg/m3 ( ref .  1 7 ,  Tabl e 5-7 ) . For sen s i ti ve p l ants , i t  has been projected that 
4-h S02 concentrati ons  requi red to produce thresho ld  i nj ury are from 262 to 2620 µg/m3 ( re f .  1 7 ,  
Tab l e  5-8 ) . S i mi l arly , for i ntermedi ate p l ants , the concentrati ons requi red are 1 31 0  to 
1 3 , 1 00 µg/m 3 .  For sen s i ti ve woody p l ants i n  the southeastern Uni ted States , i t  has been estimated 
that 3-h S 02 concentrati ons  requ i red to produce threshol d i njury a re from 786 to 1 572 µg/m3 
( ref .  1 8 ,  Tab l e  1 6 ) .  Therefore these vari ous studi es i ndi cate that , at l east over s hort time 
peri ods , S02 emi s s i ons from the proposed faci l i ty shou l d  have no s i gni fi cant impacts on most  p l ant 
s pecies . Effects of chroni c  l ow- l evel exposure are more d i ff i cu l t  to assess than those of s hort
term exposu re ,  because few l ong-term studi es have been done , res u l ting  in an absence of suffi cient 
data. Most fi e l d  studi es near pol l uti ng i ndustries have not been ab l e  to separate the effects of 
acute and chroni c  exposure s .  I n  one l ong-term study ,  white p i ne ( a  sens i ti ve species ) continued 
to i ncrease in vol ume over a ten-year peri od when concentrati ons  of  S02 averaged 21 µg/m3 during 
each si x-month growi ng season ( ref.  1 7 ,  Tab l e  5-2 ) .  
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Soybean , wh i ch i s  grown in the area , is cons i dered a sens i t i ve species  ( re f .  1 7 ,  Tabl e 5-9 ) . 
Therefore soybeans g rown i n  areas of maxi mum S 02 concentrati ons near the p l ant cou l d  experi ence 
reduced producti vi ty .  

Duri ng abnonnal operati ng condi ti ons , S02 concentrations off s i te cou l d  exceed 5 2 2  µg/m3 (amb i ent 
pl us  p l ant i ncrease) for a few hours ( Sect. 4. 1 .  1 . 2 ) , wh i ch cou l d  seri ous ly  affect the growth of 
sen s i t i ve p l ant spec i e s .  

Ni trogen ox i des 

N i trogen d i ox i de ' s  thresho ld  of i nj u ry to vegetati on appears to be several ti mes as h i gh as that 
of su l fur d i ox i de . 1 6  Ni trogen di oxi de concentrati ons i n  the ambient  a i r  rare ly  reach phytotoxi c  
l evel s .  When N 02 concentrati ons are h i g h ,  other pol l utants are usual ly  presen t ;  resu l t i ng p l ant 
i nj u ry is therefore most commonly from pol l utant combi nat i ons , rather than from exposu re to N02 
al one . 1 4 N itrogen oxi des cause very l i ttl e i nj ury to trees and shrubs , except occas i onal l y  when 
they are adj acent to l arge point  sources . 1 8 

Norma l p l ant operati on i s  expected to i n crease the amb ient annual average NOx concentrati on of 
30 µg/m3 ( Ta b l e  3 .  l )  by a maxi mum of 2 µg/m3 ( Sect.  4 .  l . 1 . 2 ) .  Because this  i ncrease represents 
on ly  2% of the nati ona l  amb i ent a i r  qual i ty standard and 7% of amb i en t  l evel s ,  there shou l d  be no 
s i g n i f i cant impacts on vegetati on from n i trogen ox i de emi s s i ons . 

Carbon monox i de 

Carbon monoxi de has a re l ati ve ly  short l i fe ,  or res i dence time , i n  the atmosphere and i s  not 
recogni zed as a pol l utant hav i ng seri ous effects on vegetati on . Because the predi cted max imum 
concentrati ons res u l t ing  from faci l i ty operat i on represent l ess  than 1 . 0% of the a i r  qual i ty 
standard ( Sect.  4 .  l .  1 . 2 ) , no s i g n i f i cant impacts are anti ci pated . 

Hydrocarbons 

During n ormal operations , most hydrocarbons are expected to be consumed by the p l an t  fl are 
( Sect.  4 .  l .  1 . 2 ) .  The a i r  qual i ty standard of 1 60 µg/m3 for a 3-h per i od shou l d  be eas i l y  met 
during normal operat i on .  

Peroxyacetyl n i trate 

Peroxyacetyl n i trate ( PAN ) i s  fanned a l most excl u s i ve ly  from the photochemi ca l  reacti on of 
unsatu rated hydrocarbons wi th ox i des of n i trogen 1 4 and is a reg i onal , rather than a s i te-speci fi c ,  
prob l em .  PAN i s  a suspected phytotoxi cant o n  vegetab les  and has been an i mportant prob l em i n  
the Los Ange les  ba s i n . 1 8 Woody p l an ts , however , are apparently very to l erant o f  PAN . Because o f  
the l ow predi cted concentrati ons o f  N02 and l ow emi s s i ons o f  hydrocarbons from normal p l an t  
operati on , no amounts of PAN shou l d  b e  produced that wou l d  s i gn i fi cantly  affect vegetat i on .  

Part icu l ates and trace metal s 

H i g h ly  concentrated ai rborne parti cul ates can affect vegetation by cl ogg ing  stomata ( thus i nter
feri ng with p l an t  resp i ration ) and by reducing  l i ght i n tens i ty .  Nonvol ati l e  trace metal s con 
ta i ned i n  parti cu l ates , vol ati l e  trace meta l s  condensed o n  the surfaces of parti cul ates , and 
trace meta l s  in vapors can be depos i ted on the s urfaces of vegetati on and on the so i l , res u l t ing  
i n  tox i c  effects on  vegetati on and  animal s .  However , two reports have i ndi cated that trace 
metal emi s s i on s  dur i ng the next several years wi l l  not have seri ous effects on the bi ota . 1 9 • 2 0  
Both reports emphas i ze that knowl edge o f  s ource terms and effects o n  the b i ota i s  l ack ing  and 
that further research is needed.  Based on data from convent i ona l  coal  combust ion studies for 
power p l ants , Turner and Stroj an concl uded that atmospher ic  re l eases of trace e l ements do not 
present acute eco l og i cal probl ems . 2 1 However , the effects of chroni c  exposure of ecosystems to 
l ow-l eve l re l eases over a l ong peri od of time are not we l l  known . Thus short-tenn effects to 
vegetati on and wi l dl i fe are not expected to occur , but data are i ns uffi cient to predi ct what 
l ong-tenn effects , if any , wi l l  occur as a resu l t  of the MLGW p l an t .  

D u r i n g  faci l i ty operati on , parti cul.ates conta i n i ng trace metal s  wi l l  b e  re l eased by coal hand l i ng 
and storage faci l i t i es and by coal - convers i on-re l ated processes , i ncl uding  coal combustion for 
steam product i on .  Part i c l es from coal handl i ng and storage wi l l  settl e pr imar i l y  w ith in  1 00 m 
of the fac i l ity ( Sect.  4 .  1 .  1 . 2 )  and shou l d  therefore have no s i gni fi cant effect on vegetati on 
s urround i n g  the s i te .  Nonnal pl an t  operati on (excl udi ng coal handl i ng and storage ) i s  expected 
to i ncrease the ambi ent annual  average parti cul ate concentrati on of 58 µg/m3 ( Tabl e 3. 1 )  by 
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0 . 2  µg/m3 ( Sect. 4. 1 .  1 . 2 ) .  Th i s  concentrati on represents less  than 0 . 4% of the secondary ai r 
qual i ty standard , wh ich  i ndi cates that there shou ld  be no  s i gn i fi cant  impacts on vegetati on or 
an imal s res u l t i n g  from parti cul ates .  

Cool i ng tower impacts 

During operati on of the p l ant,  smal l rel eases of coo l i ng tower water , termed "dri ft" ( about  
1 8  gpm based on  des i gn parameters stated i n  the ER,  Sect .  2 . 4 . 5 . 1 4 ) wi l l  occur .  Because the 
cool i ng tower c i rcul at i ng water conta i ns smal l amounts of chromi um and z i nc ( ER ,  Sect . 2 .4 .4 . l , 
Tabl e 2-1 8 )  as corros ion i n h i bi tors and b i oc ides , water dropl ets l eavi ng the cool i ng tower wi l l  
conta i n  smal l amounts of these materia l s .  The env i ronmental effects on the fl ora and fauna 
due to dropl et "dri ft" from c hromated coo l i ng towers are rel ati vel y wel l  known as the resu l t of 
work on coo l i ng towers at the Oak Ri dge Gaseous Di ffu s i on P lant . 2 2 -2 5  Tayl or  e t  al . demonstrated 
tha t ,  even though  some crop spec ies  such as tobacco were sen s i ti ve to chromium ,  nati ve p l ant 
species  such as  fescue did not devel op symptoms of tox i c i ty . 22 The effects observed for tobacco 
( reduced growth rate and c hl orotic spots ) were the resul t of l eaf  surface contami nation and were 
most pronounced wi th in  300 m of the tower. 2 5  The so i l  was not a s i gni ficant pathway to the biota .  
Therefore no cumul ative effects to p l ants or animal s resul t i ng from chromi um i n  the so i l  are 
expected . Cotton rats captured downwi nd of the Oak Ri dge Gaseous Di ffu s i on Plant cool i ng towers 
s howed l ow ass im i l ation and rap i d  l oss  of hexaval ent chromium . 2 5 Tayl or and Parr concl uded 
there was l i tt l e  bi oaccumu l ati on . 2 5  Based on these fi nd i ngs ,  no harmful effects to wi l d l i fe 
are expected from the c hromi um i n  the dri ft at the proposed s i te .  Chromi um concentrations reached 
background l evel s at 1 400 m from the Oak Ridge Gaseous Di ffu s i on P lant .  Thi s pl ant has two l arge 
towers (60  cel l s  combi ned capac i ty) . 2 3 The proposed p l ant by compari son wil l have one tower 
wi th fi ve cel l s .  Therefore , the area affected i s  expected to be substanti a l l y  smal l er ,  and effects 
on vegetation shou l d  be m i nor .  

The  amount of sal ts deposi ted on vegetation i n  dri fti ng water dropl ets is  cons idered i nconsequen
tial , based on numerou s studi e s . 26 Al so , the amount of ra infa l l in the Memph i s  area is h i gh , 
and sal ts woul d  be read i l y  washed from vegetation . Consequentl y ,  sal t-depos i ti on effects are 
expected to be i nconsequential . 

However,  the potential  i mpacts on the bi ota of us ing  process wastewater as makeup water for the 
cool i ng tower cannot be accurately assessed , gi ven the uncertai n  chem i cal  characteristics  of the 
pri ori ty organi cs of th i s  water. A compl ex set of organ i cs ,  trace e l ements , d i sso l ved sol i ds ,  
and other consti tuents wou l d  be present i n  the cool i ng tower makeup water .  These consti tuents , 
which  wou l d  be heated duri ng  certai n  p l ant processes and cou l d  form chemica l  s pecies s uch as 
ch l oroform, chl oropheno l s ,  etc . , wou l d  be emi tted duri ng  coo l i ng tower operat i ons . Carefu l 
moni toring of the treated process  water wi l l  be carri ed out pri or to the use of process wastewater 
for cool i ng  tower makeup. Whether process wastewater wi l l  be used as cool i ng tower makeup wi l l  
be deci ded duri ng the final  des i gn stage . 
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Appendix  C . 7  

STATUS O F  L I CENSES , PERMITS , AND APPROVALS 

Permits  requ i red by MLGW in order to beg i n  construct ion and operat ion of the proposed fac i l i ty 
are of four d i fferent types : a i r  permi ts , water permi ts , sol id waste permi ts , and possi bl e 
Toxi c  Substances Control Act Reg i strati o n .  The current status of the schedu l e  for obta i n i ng 
these permits  i s  shown i n  Tab l e  C . 1 9 .  I n  each case the regul atory env i ronment i s  somewhat 
c hangeab l e ,  so that p l ans based on current requi rements may be mod i fi ed as these requi rements 
c hange . Because the MLGW fac i l i ty wou l d  be the fi rst gas i fi er of its  type to be constructed 
under current envi ronmental l aws and reg u l at ions , the revi ew process for these permits  may be 
qu ite extens ive .  

Ai r permits  

The Prevention of S i gn i fi cant Deterioration ( PS D )  Permit , the Permit to Construct , and the Permit 
to Operate are admi n i stered who l l y  or in  part throug h the Memph i s  and Shel by County Heal th Depart
ment ( MSCH D ) . They wi l l  be deni ed or approved on the bas i s  of the project ' s  impacts on a i r  
q ual i ty .  

The P S D  permi t  actua l l y  i s  i s sued o n  the authority of the Federal Cl ean Ai r �ct and amendments 
by the U . S .  Env i ronmenta l Protecti on Agency ( EPA) on the recommendati on of the Tennessee Depart
ment of Publ i c  Hea l t h .  The agency with primary revi ewing authori ty ,  however , i s  the MSCHD .  
MLGW and  its  i ndustr i a l  associ ates must supply i nformation to  these agencies  on the  proposed 
desi gn , the constructi on schedul e ,  proposed emi s s i on reducti on systems , base l i ne a i r  qual i ty ,  
a i r  qual i ty model i ng studies , and proba b l e  impacts . 

The Permit  to Construct i s  i ssued by MSCHD on the authori ty of the Tennessee Ai r Qua l i ty Act .  
Rev iew o f  the permi t  appl i cation serves new-source revi ew requi rements and determi nes app l i cabl e 
new-source performance standards set by EPA. Much of the i n formati on on process  emi s s i on s  ( both 
stack and nonstack )  and the proposed des i gn requ i red for the PSD permit  a l so is needed for the 
Permi t to Construct. 

The Perm i t  to Operate or Operating Cert i fi cate a l so wou l d  be i ssued by MSCHD on the authority 
of the Tennessee Ai r Qual i ty Act .  It woul d  i n i t i al l y  requ i re no new i n formation on emi ss ion s  
from the proposed design b u t  eventual l y  wou l d  b e  subj ect t o  comp l i ance i nspect i on a n d  poss i b l e  
samp l i ng of  stack emi s s i on s .  Appl i cation for the permit  may be made fol l owing  i n i t i al startup 
of the fac i l i ty .  

Water permits  

Three types of  approva l s  rel ati ng to  water wi l l  be  requi red : a Nat iona l  Po l l utant Di scharge 
E l imi nation System ( NPDES ) Perm i t ,  a pproval of the eng i neeri ng report and prel imi nary p l ans , and 
Department of  the Army Sect .  404 and Sect .  1 0  permits  and Sec t .  401 certi fication . 

The N PDES permit  program i s  authori zed by the Federa l Water Pol l ution Control Act ( and amendments ) , 
with  rev i ew responsi bi l i t i es del egated by EPA to the Tennessee Department of Publ ic  Heal th 
( TDPH ) .  MLGW wi l l  be requi red to supply TDPH with a deta i l ed descri ption of the fac i l i ty ,  of  
wastewater di scharges , and  the  impl ementation schedu l e .  S i nce performance standards have not 
been promu l gated for new-source coal gasi fication p l ants , TDPH wi l l  compare these data with the 
effl uent l imi tations i t  deve l ops .  The permit  wi l l  be i s sued i f  the effl uents from the proposed 
faci l i ty are within  these l imitations .  

TDPH a l so has  the  authority to  approve or di sapprove the engi neering  report and pre l i mi na ry p l ans  
u nder Tennessee Regul ati ons for P l an Submittal and  Approval . The resu l ts of waste and wastewater 
analyses as wel l as  deta i l ed p lans  of the wastewater treatment faci l i ties  mu st be submi tted for 
the approval of TDP H .  Suc h  approval consti tutes TDPH permi s s i on t o  construct the wastewater 
treatment fac i l it ies . These deta i l ed p l ans and the composi tion of effl uents wi l l  depend to a 
l arge extent on the e ffl uent l imi tations establ i shed by TDPH under the NPDES permit  program . 
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Table C.19. Status of project permits and approvals 

Permitting agency 

U.S. Army Corps of Engineers 

Tennessee Department of 
Public Health 

Memphis-Shel by County Health 
Department 

Permit 

Sect. 10 and 
404 permits 

Federal agency 

for construction in 
navigable river 

State agency 

NPDES" permit 
for effluent discharge 
to river 

Solid Waste Disposal 
permit 

Sect. 401 water qual itY 
certification 

Shel by County agency 

Prevention of Signifi· 
cant Deterioration 

Permit to Construct 

Permit to Operate 

• National Pollutant Discharge El imination System. 

Date appl ication submitted 

August 1 980 

July 1 981 

July 1 981 

August 1 980 

August 1 980 

August 1 980 

1 983 

Date permit expected 

After E I S  approval 

January 1 982 

January 1 982 

After E I S  approval 

April 1 981 

April 1 981 

1984 

A s i ngl e appl icati on to the Memphi s Di strict  of the U . S .  Anny Corps of Engi neers wi l l  penni t a 
rev iew for a l l approva l s  requ i red u nder Sects . 401 and 404 of the Federal Water Pol l uti on 
Control Act ( as amended) and Sect .  1 0  of the Ri vers and Harbors Act .  The Sect .  404 and Sect.  1 0  
penni ts wi l l  be necessary i n  order to fi l l  and d i ke the Al l en s i te a s  proposed by MLGW . Thi s 
approval can not be granted unti l a Fi na l  E I S  has been compl eted . The Sec t .  401 Certi fication 
requ i res  state approva l , and thi s author i ty a l so res ides  i n  TDPH . 

Sol i d  waste penni ts 

Penni ss ion  to hand l e  and di spose of so l i d wastes current ly  is wi thi n the juri sdiction  of TDPH 
under the authori ty of the Tennessee Sol i d  Waste Di sposa l Act .  Federal regu l ations impl ementi ng 
the Resource Conservati on and Recovery Act ( RCRA) , whi c h  wi l l  govern the d i s posal of sol i d  
waste s ,  were publ i shed o n  May 1 9 ,  1 980 .  These regul ations ass ign  to TDPH l ead respons i bi l i ty 
i n  thi s area . 

TDPH wi l l  requ i re a feasi bi l i ty study, a si te i nvesti gati on , and detai l ed construction and 
operati on plans for the sol i d  waste proces s i ng and d i s posal fac i l i ti es associated wi th the p lan t .  
TDPH approva l o f  these pl ans consti tutes permi ss ion  to begi n  construction o f  the faci l i t ies . 
TDPH al so requ i res  a Regi strati on for Operation of a Sol i d  Waste Process i ng or Di sposal Faci l i ty 
and wi l l  i ssue thi s regi strati on after a postconstruction compl i ance i nspection  of the fac i l i ties . 
I s suance of the regi strati on consti tutes penni ss ion  to beg i n  d i sposal . Simpl e ons i te storage of 
sol i d  waste , on the other hand , does not requi re reg i strati on . 

Regi strati on of tox i c  substances 

The regul ati ons i mpl ementing the Tox ic  Substances Control Act ( TSCA ) requi re that premanufacture 
noti f ication ( PMN ) w ith  s upporti ve i n fonnati on be gi ven to EPA prior to the producti on of toxi c 
materi a l s .  EPA has i ndi cated that a PMN wi l l  be requi red for the product gas . 
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PURPOSE 

A Medium-Btu Indus t r i a l  Fue l Gas Demonst rat ion P l ant is be ing 
proposed for cons t ruct ion and operat ion in She lby Count y ,  Tennessee , 
by Memph i s  Light , Gas and Wat e r  D iv i s ion ( HLGW) on a c o s t - shared 
bas i s  w ith the Depar tment of Energy. HLGW is a mun ic ipal  ut i l ity 
that d i s t r ibut es e lec t r ic i t y ,  gas and wat e r  in Shelby Count y ,  
Tennes see . The proposed 1 34-acre s i t e  for th is plant i s  located i n  a 
100-year f l ood pla in and cont a ins l and wh ich h as been des ignated as 
we t l and s by the U . S .  Corps of Eng inee r s  and U . S .  Fish and W i l d l i fe 
Service . In order to comply with Execut ive Order 1 1988 , "Floodplain 
Management , "  and Execut ive Order 1 1 990 , "Prot e c t ion o f  Wet land s , "  
th i s  report ident i f ies and eva luates the alt ernat ives t o  t h is 
proposed ac t ion . These al t ernat ives inc lude : ( l )  A l t ernat ive 
S i t e s ; ( 2 )  A l t ernat ive Ac t ions ; and , ( 3 )  No Act ion . 

II . PROJECT AND SITE BACKGROUND 

A .  Projec t Background 

In 1 9 7 6 ,  the Depart ment of Energy ( DOE ) , wh ich a t  the t ime was 
the Energy Research and Deve lopment Adm i n i s t rat ion ( ERDA ) , 
announced i t  wou ld co-sponsor a ser ies of c oal gas i f ic at ion 
demon s t rat ion p l ant s t o  as s i st the development of pract ical  
sec ond generat ion t echno l ogy for convert ing coal  into gaseous 
fuel as a means of encourag ing t he c ount ry ' s  energy s e l f-
. � f f ic ienc y .  A reques t for proposa l ,  RFP No . E ( 49 - 1 8 ) -2 043 , 
was i s sued , and f ive f irms , inc l ud ing HLGW , responded with 
propo s a l s  i n  Hay 1 9 76 . 

In January 1 9 7 7 ,  HLGW and the W . R .  Grace & Co wer e  selec t ed 
in accordance w i t h  the c r i t e r i a  presented in the RFP t o  u nder
t ake c onceptua l and pre l iminary des ign e f fort s ( Phase I )  wh ich 
could lead to the cons t ruc t ion and operat ion o f  a demons t r at ion 
p l ant for convert ing h igh sul fur coal to l ow/med ium Btu gas for 
indus t r ial  app l icat ions . Subsequent l y ,  cont rac t s  were exec uted 
w ith the W . R .  Grace & Co and HLGW on August 23 and August 
30 , 19 7 7 ,  respec t ive l y .  Each project was s t ructured i n  three 
phases : Phase I - Deve lopment and Conceptual De s ign , Ph ase I I  
- F inal Des i gn , Procurement and Cons truc t ion , and Phase I I I  -
Operat ion . At the end of Phase I ,  a c ompe t i t ive evaluat ion 
was t o  be c onducted with a s ingle project author ized to proceed 
int o Phases II and II I .  The Phase I '  e f fort was c omp leted for 
both pro j ec t s  in December 1 9 79 . P r ior to commencement of the 
compet i t ive evaluat ion , each c ontrac t o r  was required to i nd i 
c a t e  i t s  w i l l ingnes s  t o  proceed t o  Phase I I  i f  selec t ed as a 
re s u l t  o f  the eval uat ion . W. R .  Grace & Co t ook the pos i t ion 
that they wou ld not proc eed to Phase II of the c ont rac t even if 
they were selec t ed . Thus the Grace pos i t ion had the e f fect o f  

- 1 -
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removing the Grace Projec t  from cons iderat ion in the c ompet i
t ive select ion and e l im inat ing that pro j ec t  as a v iab le alt er
nat ive . MLGW , on the other hand , expres sed w i l l ingness to 
proceed t o  Phase I I .  

The ove r a l l  need for the Memph is project i s  based both o n  DOE ' s  
object ives t o  demonstrate the techn ica l , economic , and e nviron
ment al fea s ib i l it y  of produc ing synthet ic gas from coal  
for indust r ial appl icat ions and on MLGW ' s  des ire to a l lev iat e 
the l ong t erm natural gas supply short age wh ich MLGW has 
pro jected for indus t r i a l  cus t omers in the Memph is area . 

B .  S i t e  Background 

The init ial  ident i f icat ion of the proposed s it e  for the MLGW 
project has i t s  o r igin in the ERDA RFP No . E (49- 1 8 ) -204 3 ,  
is sued in J anuary ,  1 97 6 ,  i n  which i t  was s t ated t hat "Of ferors 
are f ree t o  select the process , pl ant locat ion , p l ant s ize , a�d 
the coal t o  be proces sed in exchange for cost  shar ing . '  
Furthermore , s i t e  related parameters were t o  be evaluated as 
weighted c r i t e r i a  in the select ion evaluat ion . As a result , 
MLGW selected and spec i f ied t he Al len S i t e  in their res ponse t o  
the RFP subm i t t ed i n  May 1 9 7 6 .  Th i s  s ite , known as the Al len 
S it e  due to it s prox imity t o  TVA ' s  Al len Power Generat ing 
Pl ant , was a l so spec i f ied in t he re sult ing DOE/MLGW contract as 
the p lant l oc at ion . 

S inc e the Al len S i te is l ocated in a 1 0 0-year f lood pla in and 
cont a ins wet land s ,  it is requ ired by Execut ive Orders 1 1988 and 
1 1 990 , Wate r  Resources Counc i l  Guide l ines 43 FR 6030 and DOE 
Regul a t ions 1 0  CFR 1 02 2  that a determ inat ion be made by DOE as 
to whe ther there is a prac t icab l e  a l t e rnat ive for s it ing in the 
f lood pla in/wet land s .  The test of what is pract icab le depends 
on the spec i f ic s ituat ion and inc l udes cons iderat ion of many 
fac t ors , such as env ironment , cost , t echno l ogy and implemen
tat ion t ime . 

III . SITING CONSTRAINTS AND CRITERIA 

In the ident i f ic a t ion of a l ternat ive s ites , it  is recogn ized t hat 
there are b as ic const r a int s wh ich candidate s ites mus t  sat i s fy t o  
qual i fy for considerat ion . For the MLGW Proj ec t , f ive s it e  c on
s t r a int s were ident i f ied wh ich led t o  the l oc at ion of f ive c andidate 
s ites . For the qual i f ied cand idat e s i t e s ,  the determ inat ion 
o f  prac t icab i l ity was rel ated to cons ider ing spec i f ic s it ing c r i
t e r i a .  The fol l owing sec t ions d i scuss these constra int s and c r i
t e r i a . 

-2-



C - 9 5  

A .  S i t ing Cons t r a int s 

1 .  St atut e Requ ir ement s - Land out s ide o f  She lby County 
is not ava i l ab le for s i t ing the p lant s inc e ,  as a mun ic
ipal ut i l i t y , MLGW is  governed by Chapt er 381 o f  the 
Pr ivat e Ac t s  of  1 9 3 9 . Th i s  Ac t det a i l s  the l imit at ions 
wh ich the S t at e  of Te nne s s e e  impo se s upon MLGW . One o f  
the se  l im i t a t i ons i s  that al l cons t ruct ion b y  MLGW mus t  b e  
in She lby Count y .  Deviat ion from th i s  r e s t r ic t ion wou l d  
requ ire the pas sage o f  l e g i s lat ion b y  t h e  Tenne s see 
Leg i s l ature and s i gnature int o l aw by t he Gove rnor . Even 
a f t er enac tme nt o f  the l e g i s lat ion , MLGW wou ld s t i l l  h ave 
to negot i at e  a franch ise  with the area out s ide the 
count y for operat ion of a ut i l i ty sy s t em .  Such ac t ions 
wou l d  be inord inat e l y  t ime consuming and are j udged 
non-prac t icab le ,  e s pec i al ly c ons ide r i ng o t her con s t r a i nt s . 
There fore , the re g ion of int e r e s t  for s i t e  s e l e c t ion was 
re s t r i c t ed to the c ount y .  

Figure 1 pre sent s a map o f  Shelby County and shows the 
locat ion of ma jor h i ghways , ra i l r oad l ine s , and t r ibut ary 
s t re ams ( Loosahat ch ie R iver , Wol f  Rive r , Nonc onn ah Creek , 
l i st ed i n  a north-to- sout h d irect ion ) that f low int o t he 
Mi s s i ss ippi R iver . 

2 .  Zoning , Land-U se - Land i n  She lby Count y p re s e nt ly zoned 
and used for re s ident ial , connnerc i al , or pub l ic purpos e s  
is n o t  ava i l ab l e  for s i t ing the p lant because o f  e x i s t ing 
l and use pol icy . Th i s  c on s t r aint inc l ude s parks , de s i g
nated recreat ion or conservat ion areas , a irport s ,  m i l i t ary 
ins t al l at ions , and the l ocat ion o f  pub l ic ins t itut ions . 
In add it ion , the Corps o f  Engine e r s  has ind ic ated t hat 
cert a in l and with in the ex i s t ing d ike l i ne , e s t ab l i shed by 
levees  along the M is s i s s ippi River , cannot be u sed for the 
plant s i t e . 

Figure 2 shows ( in b l ac k)  the ma jor are as o f  the c ounty 
exc l uded by t h i s  c ons t r a i nt . In add i t ion t o  these  areas , 
there are numerous rural or smal l res ident ial  areas 
sc at t ered throughout the county not por t r ayed by the l e ve l 
o f  de t a i l  in  th i s  f igure . These wou ld a l so be uns u i t ab le 
becau se o f  pre sent z on in g .  Al l pot ent ial  p l ant s i t e s  have 
to be c ar e f u l ly a s se s sed for proximi ty to these exc lus ion 
areas . 

Figure 2 a l so shows the l ocat ion o f  ma jor regions in  the 
county zoned for ind u s t r i a l  use . The proposed Indus t r i a l  
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111111111111 Ra i l  road 
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t r i a l  Fuel Gas Demonstra t i on P l a n t 
because of l and use pol icy or other 
res t r i c t i ons . 

F i gure 2 .  Land Use Deve l opment Pattern 
in Shel by County 
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Fue l Gas P l ant requires an are a z oned for he avy indust ry 
(M-3 ) .  Such l o c at ions , mee t ing p lant area requirement s ,  
are pr ime c and ida t e  s it e s  s ince no re-zon i ng i s  required . 

Al so ava i l ab le , upon rezon ing , are those areas pre sent ly 
zoned for med ium and l ight  indus t ry ( M-2 and M- 1 ,  re spec
t ive l y )  or agr i c u l ture ( Ag ) . However ,  wh ile  it is  
theore t ic a l ly pos s ib l e  to rezone any o f  the se l a t t e r  three 
areas t o  M-3 , the e f fort inc reases sub s t an t ia l l y  as the 
pre sent z on ing var ies from M-3 because of the l a nd use 
deve lopment pol i c y  in  the c ount y .  Th i s pol ic y  e ncourages 
new h e avy i ndust r ia l  development in the southwe s t e rn 
port ion of the count y ,  making any r ezoning east  o f  the 
Fr isco R a i lroad ( se e  F igure 1 )  ve ry d i f f ic u l t . Rez on i ng 
of any area for t he p l ant wou ld be sub j e c t  t o  the c omb ined 
approva l  of the Zon ing Board , Land Use Cont rol Board , 
Count y  Comm i s s ioner s , and C it y  Counc i l . 

3 .  B arge v s . Ra i l  De l ivery o f  Coal - B ased on an economic 
evaluat ion of a l te rnat ive t r ansport at ion c os t s  for coal , 
wh ich is presented be l ow ,  on l y  t hose reg ions in  the c ount y 
ac ce s s ib le  to barge t r an s port are pos s ib le l oc at ions for 
the p l ant . F igure 3 shows the l and area in She lby County 
with in 3 m i les  of  n av i gab le wat e r s . Th i s  i s  the maximum 
pr ac t ical  d i s t ance away from nav igab le wat ers that the 
plan t  c an be l oc a t e d  in  t he county and s t il l obt a in barged 
coal by use of a c onveyor sy s tem . Th i s  i s  due to the 
t echn i c a l  comple x i t y  and e nv ironme nt al impact s  as soc i at ed 
w ith rout ing a c onveyor s y s t em through and around occup ied 
indu s t r i a l  deve lopmen t s ,  ex i s t ing s t ructures , or urban 
areas (homes , o f f ice b u i ld ings , e t c . ) .  The prac t ical  
length for a conveyor s y s t em in  mos t  o f  the coun t y  is  much 
le s s  than 3 m i l e s . The s ign i f ic ance o f  the 3 m i l e  d i st ance 
is that it  al lows ac c e s s  to all of the P idgeon I ndus t r i al 
Park in  the southwe s t e rn port ion of the c ount y ,  wh ich is 
st i l l  unoccup i ed . 

Three pos s ib le means o f  coal  de l ivery were cons ide red : 

a .  Truck De l ivery - Due t o  quant i t y  o f  c oa l  ( 1 . 1  m i l l ion 
t ons per year ) , long d i s t ance from mine s  ( approx imat e l y  
400 m i les ) ,  and frequency o f  requ ired t ruck t r a f f ic 
( i . e . , one truck e ve ry 3 m inut e s ) ,  th i s  opt ion was 
e l iminat ed w ithout de t a i led econom ic ana l ys i s . 

b .  Barge De l ivery - Coal t r ansport ed v i a  the Oh io and / or 
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M i s s i s s ipp i Rivers  to  the s it e .  

c .  Ra i l  De l ivery - Coal t r ansport ed by s ingle c a r  or u n i t  
t ra ins  t o  t h e  p lant s i t e . 

S ince barge and ra i l  del ivery are the only v iab le me ans o f  
t ransport ing coal t o  the p lant , g iven b e l ow i s  a c ompar
ison wh ich shows the net t rans por t at ion c o s t  d i f ferenc e  
between barge and r a i l  de l ive r i e s  t o  Memph i s . These c os t s  
are in 1 980 d o l lars . 

Sourc e  

Des t inat i on 

Transpor t at ion 
Cost per Ton 
of Coal De l ivered 

Annual Tr ans port a
t ion Cos t  for l . lMM 
Tons Per Year 

D i f ference in Trans
port at ion Cost 

( Per  Year ) 

( 2 0  Year Proj ec t ) 

Impac t o f  Transpor
tat ion Cos t s  on 
Product Gas Cost 
( $per MM Btu ) 

% Inc rease in 
Product Gas Co s t  

Not e s  ( 1 )  

-5-

Barge 

He nd e rson , Ky 
( 1 )  

Memph i s  
( Shelby Count y )  

$2 . 5 0-$3 . 00
< 2 > 

(Use $ 2 . 7 5 )  

$3 . 02 5MM 

Base Case 

Base Case 

Base Case 

Base Case 

Ra i l  

Hende rson , Ky . 
( 1 )  

Memph i s  
( Shelby County )  

$ 1 3 . 1 4 S ing le 
( 3 )  

Rat e Ne t Hau l 

$ 1 0 . 00 ( M in imum )
( 4 ) 

for Un i t  Tra i n  
(Use $ 1 1 . 5 0 )  

$ 1 2 . 6 5MM 

+ $9 . 625MM 

+ $ 1 9 2 . 5MM 

+ $0 . 58 
( 5 )  

+ 1 1 . 1 %  

- Hender son , Ky . i s  c e nt r al ly located 
with in the Kentucky No . 9 c oal  
supply reg ion ( Southern I l l i no i s , 
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Ind ian� , and Kentucky ) .  Hende rson 
is a repre sentat ive supply po int for 
the c ont rac t des ign c oa l . 

( 2 )  Source - Oh io River Company rate s ,  March 
1 980 . 

( 3 )  Source - Lou i sv i l le-Nashv i l le Ra i l road S ingle 
Rat e Ne t Hau l ,  1 980 . 

(4 ) Source - I s l and Creek Coa l Company , 1 980 
( Ra i lroad s negot iate unit t r a in 
rates at t ime of order . 'nl i s  f i gure 
is based on I s land Creek ' s  exper ience 
in se l l ing to other c l ient s ) . 

( 5 )  Source - Economic Analys i s  of Demon s t r at ion 
Plant ( De l ive rab le #39 ) .  Base Case 
can vary . $ 5 . 2 3  per MM Btu was 
used . Coal price sens i t ivity showed 
that an increase of $ 1  per ton in 
coal price ( or in t rans port a t ion cost ) 
wi l l  change gas cost  about $ 0 . 06 per 
MM Btu .  

Bar r i ng e f fec t s  o f  changes in Government regulat ions and 
po l ic ies , the cost d i f ference between barge and r a i l  
t ransportat ion is expected to w iden i n  the fut u re d ue t o  
the fact that the ra i l  indus t ry i s  more labor and cap i t a l  
intens ive .  

Cap i t a l  cost cons ide rat ions result in a neg l igib le 
d i fference between a fac i l i t y  served by ra i l  versus one 
ae rved by barge , s ince the barge un-l oad ing sy s t em, doc k  
fac i l i t y ,  and conveyor sys tem cos t s  a r e  o f f set by t he c o s t  
of the ra i l  s pur , t ransfer are a ,  and c o a l  un-load ing 
fac i l i t y .  

Recogn iz ing that the int ent o f  t h e  demons trat ion program 
is to demons trate the techn ical , economic , and environ
ment a l  v i ab i l ity of convert ing h igh sul fur coal to a 
med ium-Btu gas suitab le for indus t r i al appl icat ions so 
that indust ry wi l l ,  on the ir own init iat ive , proceed with 
const ruct ion of s im i lar-type p l ant s ,  thereby reduc i ng the 
U . S .  dependence on fore ign c rude . Cons ide rat ion must be 
g iven there fore to how the d i f fe rent ial in t r ansportat ion 
cost w i l l  impact the economic s  relat ing to the project . 
Based upon the be s t  informat ion ava i l ab le at t h i s  t ime , it  
is proj ec t ed that the revenue generated by the sale o f  
product gas , on a 90% load factor bas i s ,  w i l l  be approx i 
mat e l y  $86 . JHM p e r  year . Th is is based o n  a pro j ec t ed gas 

-6-
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cost to customers of $ 5 . 2 3 /m i l l ion Btu ' s ,  a price th at in 
1985 is expected to be compet it ive with natural gas and /or 
indust r i a l  12 fuel o i l . Offsett ing these revenues are the 
fo l lowing cost fac tors : 

Pl ant Operat ing cos t s  $54 . 0HM per year 
Debt ret irement o f  MLGW bond 

is sues $ 1 1 . 0HM per year 

Repayment of the Government 
cap i t a l  cost investment $ 1 3 . 2HM per year 

MLGW payment in l i eu of t axes $ 6 . 0MM eer xear 

TOTAL $84 . 2MM per year 

The above cos t s  are also based on escala ted factors for 
feed s t ocks , operat ing labor cost s ,  and ma int enance c o s t s  
esc alated in a manner cons i s t ent w i th that u sed for 
product revenue s .  

S ince MLGW i s  a non-pr o f i t  munic ipal ut i l i ty the above 
economic ana l y s i s  demons t rates that the projec t is eco
nom ica l l y  feas ible . I f  the product gas c ost increases by 
approximate l y  1 1 % as a resu lt o f  us ing rail instead o f  
barge t ransport at ion , the operat ing cost  w i l l  inc rease by 
approximat e l y  $ 1 0MM as shown previou s l y  and exceed the 
revenue o f  the product gas sales . Such a d i f ferent ial 
wou ld make the project economica l l y  non-v iab l e , thus 
negat ing the int ended purpose o f  the program. 

4 .  Prox im itx to Fue l Gas Users - The cap i t a l  c o s t s  of the 
fue l gas transmiss ion and dist r ibut ion system e s t ab l ish a 
cons tra int on the max imum d i s t ance wh ich the plant c an be 
located from potent ial fue l gas customers . These cos t s  
must b e  rep a id by revenue generated by the p l ant , wh ich 
becomes more d i f f icult  as the p i pe l ine d i s t ance inc reases . 
An ana lys is o f  the est imated revenue ava i lab le to ret ire a 
debt issue as soc i ated w ith construct ion of the t ransmiss ion 
and d i s t r ibut ion system leads to the conc lus ion that the 
plant must be l ocated within about 8 m i le s  from the 
neare s t  potent ial  customer . F igure 4 shows the land area 
exc luded for the p lant by t h i s  constr ai nt , wh i le the bas i s  
for the constra int is d i scus sed below. 

An MLGW �arket survey ident i f ied and loc ated twenty ( 20 )  
prospect ive cus tomers for the p lant out put . These 
customer s  were ident i f ied and located by a two-st age 

-7-
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survey . The f i r s t  survey was c onduc t ed by eval uat ing a l l  
indus t r i a l  c u s t omer s  in She lby Count y aga i n s t  the fol low
ing fac t or s : cus t omer ' s  fue l demand , da i l y  and s e asonal 
load pat t e rn , and app l ic a t ion ( e . g . , s pace heat ing , st eam 
produc t ion , feed s t o c k ,  and others ) .  From t h i s  survey , 
forty- four c u s t omer s  were i n i t i a \ l y  ident i f ied a s  pot ent i a l  
users o f  the indus t r ial fue l gas . A second survey was 
then conduc t ed wh ich evaluated these forty- four cus t ome rs  
aga inst  the add it ional fac t o r s  o f :  feas ib i l i t y  of  r e t ro
f i t t ing , m in imum fue l  usage , s a f e t y  o f  ut i l izat ion ,  and 
con s t anc y o f  load demand . Th i s survey narrowed the l i s t  
t o  t wenty pr o s pect ive c u s t omers . The l oc a t ions o f  these 
t wenty prospe c t ive c u s t omer s  and t he p i pe l i ne d i s t r ibut ion 
sys t em for int erconne c t ing t hem are shown in F igure 4 .  
S ince the locat ions o f  the pros pec t ive c u s t omer s  are 
f i xed , the d i s t r ibut ion s y s t em is there fore a l s o  f ixed and 
w i l l  be independent o f  the gas plant l oc at ion .  Th i s  
d i s t r ibut ion s y s t em c ons i s t s general ly o f  smal ler s ized 
pipe . A larger s i zed t ransm i s s ion p i pe l ine from the plant 
is  requ ired t o  connec t w ith th i s  d i s t r ibut ion sys t em.  The 
s ize  of the t ransm i s s ion p ipe l i ne inc re a s e s  w i th d i s t ance 
of the p l ant from the d i s t r ibut ion sys t em to compe n s a t e  
for pre s sure drop . The f o l lowing d is c us s ion i s  g ive n for 
the t wo s ys t ems : 

a .  D i s t r ibut ion Sys t em - Th i s  sys t em, wh ich c onnect s 
the var ious c us t omer s  at an e s t imated c o s t  o f  $ 9 . 3  
m i l l ion ( in 1 9 7 9  d o l lars ) ,  i s  requ ired t o  be s ized 
such th at the gas c an be suppl i ed a t  any po i n t along 
the s y s t em ( at approx imat e l y  150 p s i )  and s t i l l  
ma int ain the requ ired p ipe l ine pre s sure nec e s sary for 
serv ic ing a l l  c u s t omers . The length of pip ing for the 
d i s t r ibut ion s y s t em i s  approx imat e l y  2 4  m i l e s  regard
le s s  o f  whe re the p l ant is located . As shown in 
F igure 4 ,  the ma in p ipe l ine s for th i s  sys t em wi l l  
ge ne ral l y  b e  located w i th in a s ix m i l e  rad iu s . 

b .  Transm i s s ion Sys t em - Th i s  sys t em i s  requ ired t o  
c onnect the p l ant t o  the neare s t  c u s t omer on the d i s t r i
but ion s y s t em at the required pre s sure . The max imum 
prac t ical d i s t anc e from pl ant s i t e  to d i s t r ibut ion 
sys t em was d e t e rmined as fo l l ows : 

The p i pe s i ze  for the t ransmi s s ion p i pe l ine i s  r e l a t e d  
t o  t h e  le ngth o f  th e p i pe l i ne . The l ar ge s t  ava i l ab le 
s i ze u sed in the ind u s t ry i s  a 48" l i ne .  For th i s  
s i ze  p i pe , a prac t ic a l  l imit  t o  maint a in the d e s ired 
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supply pres sure in the d i str ibut ion system is approx
imat e l y  f i ft een m i l e s . A pipel ine l ength gr eater than 
that wou ld requ i re a compre s sor booster s t at ion . The 
cap i t a l  inves tment for such a stat ion ( inc lud ing 2 
compre s sor s ,  bu i l d ings , etc . )  has been est imated to be 
between $8-lOMM .  The use of a booster s t at ion is not 
des irab l e  because in add it ion to the economic pena l t y ,  
i t  poses a n  unknown operat ional s a fety prob lem. 
Boos t er s t at ions have moving part s and s e a l s  wh ich are 
subject to f a i l ures and leaks . There has been l i t t le 
or no exper ience in t h i s  country in the hand l ing o f  
th i s  type o f  fue l gas through a booster s t at ion . 
Bec ause o f  th is c oncern , the use of a booster stat ion 
is not contemplated . There fore , the length o f  the 
transmiss ion p ipe l ine ,  without a booster s t at ion, i s  
the l imit ing fac tor for the d i s t ance the p lant c an be 
located from the pot ent i a l  customers . 

Figure 5 and Tab l e  1 summar ize how the total p ipe l ine 
cap i t a l  cos t s  increase with p ipel ine length for the 
d i st r ibut ion and t ransmiss ion systems . The maximum 
transmi s s ion system cost must be e s t ab l i shed cons i
der ing those fac t o r s  that w i l l  keep t he p lant econo
mic a l l y  viab le .  Obv ious l y ,  it  is advant ageous to 
minimize the length of the transmi s s ion sys tem and 
locate the p lant as near as pos s ib l e  to the d i s t r i
but ion system. However , a maximum pract icab l e  d is 
tance s t i l l  need s t o  b e  e s t ab l i shed for f lexib i l ity 
and lat itude in the cho ice o f  c and idate s it e s , and 
t h i s  is accompl i shed below. 

&e ferr ing t o  Cons t r a int No . 3 above , the annual 
revenues t o  be generated by the p lant are about $86 . 3  
mi l l ion versus annual c o s t s  o f  $84 . 2  m i l l io n .  Th i s  
provides approximately $ 2  m i l l ion o f  operat ing c ap i t a l  
t o  o f f set other cost increment s ,  such a s  transmiss ion 
sy stem cost s .  There fore , the max imum annual payment 
for debt service on the transmiss ion system shou ld not 
exceed $2 m i l l ion , wh ich represent s a bond i s s ue value 
of approx imat e l y  $ 1 7  m i l l io n ,  t ak ing int o  account 
ret irement o f  princ ipal , int erest charges , service 
charges , and nece s sary reserve s .  Construct ion o f  the 
transmiss ion system would be comp le t ed in the 1985 
t ime per iod . The re fore , the cons t ruct ion cost in 1985 
cannot exceed $ 1 7  m i l l ion . An equ ival ent value in 
1979 d o l l ars wou ld be approximately $9 m i l l ion , based 
upon the same fact ors used for escalat ing the 1979  

-9-
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cost est imat e t o  "out-year" do l lars i n  prepar ing the 
economic assessment . FrOlll F igure 5 and Tab le 1 ,  a $9 
m i l l ion cost in 1979  do l lars ( $1 7  m i l l ion in 1985 
dol lars ) repre sent s a t ransmiss ion l i ne length o f  
about 8 m i les to t h e  nearest cus tomer in t h e  d i s t r ibut ion 
system. It should be recognized that th i s  8 m i l e  
length is not necessar i l y  a s t ra i ght l i ne d i s t ance 
because of the r i ght-o f-ways that have to be fol lowed . 
Accord i ng l y ,  the 8 m i le const raint d i stance depicted 
in F igure 4 is a max imum e s t ab l i shed by arc d i s tances 
from the nearest custome r .  

TABLE 1 

Tot al System Cap i t al Cos t s  ( $ K i l l ion , 1978)  

Kiles  o f  
Transmiss ion 

System 

o . o  
2 . 5  
5 . 0  
7 . 5  

15 . 0  

Transmis s ion 
P ipe Size 

NA 
34" 
38" 
42" 
48" 

Transmiss ion 
Syst em Cost 

$ 0 . 0  MM 
2 . 2  
4 . 9  
8 . 6  

23 . 7  

Di s t r ibut ion 
System Cost 

$ 9 . 3  MM 
9 . 3  
9 . 3  
9 . 3  
9 . 3  

Tot a l  
Cost 

$9 . 3  
1 1 .4 
1 4 . 2  
1 7  . 9  
34 . 0  

5 .  Min imum S i t e  Area o f  100 Ac res - A cont iguous area o f  at 
least 1 00 ac res i n  s i z e ,  w ith d imens ions suitab le for the 
Fuel Gas P lant configurat ion , was determ ined t o  be necessary. 
This area was e s t ab l i shed from an ideal ized plant configura
t ion cont a i n ing the fol lowing e s sent ial compone nt s :  

AREA 

Process Unit s 
Coa l / Coke S torage 
Waste Treatment 
Kaint . /Admin . 
Ash Storage 
Per imeter Buffer 
Roads 
Misce l laneous 

TOTAL* 

ACREAGE 

13 
7 
4 
5 

39 
16 

9 
7 

100 

* No allowance for levee s ,  barge channe l w idening , 
irregular s ite shape , added buffer , etc . 

-10-
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An add i t iona l aspect o f  th i s  constra int i s  that the prospect ive 
plant area must be l and that is present l y  unoccup ied by e x i s t ing 
fac i l it ies or s t ruct u res and ava i lab le for deve lopment by t h i s  
projec t .  Th i s  exc ludes from c ons iderat ion occup ied i ndu s t r i a l  
s i t e s  and land already de s i gnated f o r  development b y  other 
pro j ect s .  F igure 6 shows ( in b l ac k )  l and area in She l by County 
unav a i lab le for s it ing the p lant as a result of c omb i n ing the 
land use c on s t r a int s from F igure 2 w ith the s i t e  area const ra int 
requir ing a m in imum of 100 ava i lab le acres . 

B .  Ove r l ay o f  Const raint s 

F i gure 7 shows ( i n b l ac k )  the l and area in She lby County 
exc luded for t he plant by cons iderat ion of s it ing cons tra int s 
in c on j unc t ion w ith each other . A l so shown ( in wh i t e  or gray ) 
are those reg ions not exc l uded by the cons tr a i nt s .  Of these 
regions , t he fol lowing three are not su i t ab l e  for s it ing the 
p lant : 1 )  the Loosahatch ie R iver f loodpla in , 2) the Wol f  
R iver f lood pl a i n ,  and 3 )  a sma l l ,  i solated reg ion locat ed 
north of the others . Cons t ruct ion of the p lant in the f loodpla in 
and wet lands areas near the mout h s  of the Loosahat ch ie and Wol f  
Rivers i s  unacceptab le s ince such deve l opment would inter fere 
with the natural f low charac t e r i s t ics between these t r ibutaries 
and the M i s s i s s ippi R iver dur ing pe r iods of f lood ing a nd would 
i nc rease nearby f l ood e levat ions . There fore , no cand idate s ite 
was placed i n  these part i c u lar f loodpl a ins . A c and idat e p lant 
s i t e  was a l so not placed i n  the northern-moat reg ion becau se o f  
i t s  prox imit y t o  Shelby Fore st S t a t e  Park , it s inc reased 
d i st ance away f rom the M i s s i s s ipp i R iver compared with the 
North S it e ,  the need to cross a road with the coal conveyor 
system, and the fact that the coa l  unload ing fac i l i t ies would 
have to be locat ed in h igh qual ity wet l ands ne ar the r ive r .  
Moreover , t h i s  reg ion does not o f fer any c ompensat ing advantages 
compared with the North S ite . 

Consequent l y ,  f i ve c and idate s it e s  were chosen in the rema in ing 
reg ions not exc l uded by t he cons t r aint s .  They are dep i c t ed on 
F igure 7 and were det ermined to be the best cho ices for the 
det a i led evaluat ion of pract icab i l i t y  for the pro j ec t . They 
are ident i f ied by name be low and further de s c r ibed in Sec t ion 
IV . 

1 .  S ite A i s  the Al len S ite loc ated on a pe ninsula in McKe l lar 
Lake . 

2 .  S ite B i s  the P idgeon S it e  located i n  the northern port ion 
of P idgeon Ind us t r i al Park on the M iss i ss ippi River a ide . 

- 1 1 -
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SCALE I N  Ml LES 

+ 
Legend : 

• Land Unava i l a b l e for the 
I ndustri a l  Fuel Gas Demons tra 
tion P l ant 

L i ghtly shaded areas repre sent i ndustri a l  
s i te s ,  who l l y  o r  parti a l l y  occ u p i e d .  

ot F i gure 6. Shel by County Land Area 
Unava i la b l e  for S i t i ng the 
I ndus tri a l  Fuel Gas Demon
s t ra t i on P l a n t  Due to 
r.i n i mum  Pl ant Area Requi rement 
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SCALE I N  M I LE S  

+ 
Legend : 

• Land Una v a i l a b l e  for the I n du s t r i a l  
Fuel Ga s Demonstra t i on P l a n t  Ba sed 
On Appl i c a t i on of S i t i ng Con s tra i n t s  

• Cand i date S i te Loc a t i on 

A - A L L EN S ! T E  

B - P I DGEON S I T E  

C - R I VERGATE S I T E  

D - MUD I SLAND S I TE 

E - NORTH S ! TE 

F i g u re 7 .  Loc a t i on of the F i ve 
Cand i d a te Si tes for the 
I nd u s t r i a l  Fuel Gas 
Demonstra t i on P l a n t  W i thi n 
She l by County 
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3 .  S i t e  C i s  t h e  R i ve r g a t e  S i t e  l oc a t ed o n  McKe l l a r  L ake 
adj a c e n t  t o  Nonc onnah Creek i n  t h e  R iver g a t e  I nd u s t r i a l  
Port Deve l o pment . 

4 .  S i t e  D i s  t h e  Mud I s l a nd S i t e  l o c a t ed o n  the nor t h e r n  
po r t ion o f  Mud I s l a nd a d j ac e n t  t o  t h e  W o l f R i ver L a go o n .  

5 .  S i t e  E i s  t h e  No r t h  S i t e  l o c a t ed o n  t h e  b l u f f s  above 
t h e  M i s s i s s i p p i  R i ve r , a s  c lo se a s  pos s ib l e  to t h e  
r i ve r .  

C .  S i t i ng Cr i t e r i a  

The c r i t e r i a  u se d  i n  d e t e rm in i ng t he prac t i c ab i l i t y  o f  e ac h  o f  
t h e  above s i t e s  are c o n s i s t e n t  w i t h  W a t e r  Re s o u rc e s  Counc i l  
gu i d e l i n e s  4 3  F R  6030 pub l i shed o n  Feb r u a r y  6 ,  1 9 7 8 .  Th e 
gu ide l i n e s  s t a t ed t h a t , at a m i n imum, s i t e  p r a c t i c ab i l i t y  s ha l l  
be add r e s sed i n  l i gh t  o f  n a t u r a l , s oc i a l , e c o n om ic , a n d  l e g a l  
cons i d e r a t ions . I n  the c o n t e x t  o f  t h i s  pr o j e c t ,  t h e s e  c o n
s id e r a t ions a r e  f ur t h e r  expanded by t h e  f o l l o w i n g  c r i t e r i a :  

1 .  S c h ed u l e  - The ab i l i t y  o f  e a c h  a l t e r na t ive s i t e  t o  m e e t  
progr am/ pr o j ec t  s c h e d u le s  f o r  cont r ac t ua l  ob l i ga t i o n s , 
perm i t  ap p l i c a t i o n s , s i t e  p r e p a r a t ion , f o u nd a t i o n  
r e q u i reme n t s ,  p ub l i c a c c e p t a nc e , a n d  l ong l e ad - t ime 
act i v i t i e s . 

2 .  C o s t  - The ab i l i t y  o f  e ach a l t e r n a t ive s i t e  t o  avo i d  
inc u r r i n g  p r oh ib i t ive c o s t s  a s  a r e s u l t  o f  spec i a l  r e 
q u i r ement s ,  s u ch a s  the c on s t ruc t ion o f  n e w  r a i lways , 
a ux i l i ar y  f ac i l i t i e s ,  ext e n s ive s i t e  d eve l o pment ; o r  
s i gn i f i c a n t  i nc r e a s e s  i n  o p e r a t ing c os t s  c au s e d  b y  f a c t o r s  
u n i q ue t o  t h a t  s i t e . 

3 .  Env i r onme nt a l  - T h e  ab i l i t y  o f  e a c h  a l t e r nat ive s i t e  t o  
s a t i s fy e nv i r onme nt a l  r e g u l a t ions o r  avo i d  a d ve r s e  en
v i r onme n t a l  impac t s  wh ich c a nn o t  b e  m i t i ga t e d . Th e s e  
inc l ude c o n s id e r a t i o n s  i n  t h e  ar e a s  o f  w a t e r  qu a l i t y ,  
aqu a t i c  e c o l o gy , a i r  qu a l i t y ,  t e r re s t r i a l  e c o l o g y , 
l a nd u s e , s o c i o -e c onomic s ,  and n o i s e . 

4 .  E n g i neer i n g / Tec h n i c a l  - The abi l i t y  o f  e ach a l t er n at ive 
s i t e  to avo i d  h i gh t ec h n i c a l  r i s k s  and a n  i n o r d inat e l y  
large n umb e r  o f  t e c h n i c a l  prob lems . 

I V .  ALTE RNAT I VE S I TE S  

I n  th i s  s e c t ion , a b r i e f  d e s c r i p t i o n  i s  g i ve n f o r  each o f  t h e f i ve 
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c a nd i d a t e  s i t e s . For i n f orma t iona l p u r p os e s ,  a map showing t h e  
a p p r o x i ma t e  l o c a t i o n s  o f  b o t h  t h e  " 1 00-Ye a r "  f l o o d l  i ne and t h e  
" P r o j e c t  D e s i g n "  f l ood l i n e  f o r  S h e l b y  C o u n t y  near t h e M i s s i s s i p p i  
R ive r i s  pre s e n t e d  i n  F i gu r e  8 .  Th e m a p  a l s o i d e n t i f i e s  w e t l a n d s  
near t h e s e  f i v e  s i t e s  a s  d e t e rm ined f rom a e r i a l  ph o t o g r aph s b y  t h e  
Co r p s  o f  E ng i ne e r s . Th e " 1 0 0 - Ye a r "  f l ood ! i ne i s  a t  e l e v a t i o n  2 2 5  
f e e t  m s l  ( me a n  s e a  l e v e l ) ,  wh i l e t h e  " P r o j e c t  De s i g n "  f l ood l i n e  i s  
a t  e l e v a t i o n  2 3 3  f e e t  m s l .  The l a t t e r  e l e v a t i o n  i s  t h a t  r e c omme nded 
by the Co r p s  of E n g i n e e r s  a s  a m i n imum f o r  p r o j ec t s  i n  t he are a .  
Th e " 5 00-Ye a r "  f l o o d l i n e  i s  und e f ined f o r  t h i s  r e g i o n  o f  t h e  r i ve r .  
B a s ed o n  t h e  c r i t e r i a  s h own e a r l i e r , a d e t e rm i n a t i o n  o f  e ach s i t e ' s  
prac t i c ab i l i t y  i s  t h e n  p r e s e n t ed w i t h  d i s c u s s i o n . 

A .  Des c r i p t i o n  o f  A l t e r n a t ive S i t e s 

The f i ve a l t e r n a t ive s i t e s  c a n  be c l a s s i f i ed a c c o r d i n g  t o  
wh e t h e r  t h e y  a r e  ( 1 )  l o c a t e d o u t s i d e  t h e  1 0 0 - y e a r  f l ood p l a i n  
and d o  not imp a c t  s u r r ound i n g  we t l a nd s ( i f t h e y  e x i s t )  ( NF / NW ) ; 
( 2 )  l o c a t ed o u t s i d e  t h e  1 0 0 -y e a r  f l o od p l a i n  b u t  w i l l  impac t 
s u r r o u nd i n g  we t l a nd s  ( N F/W ) ; ( 3 )  l o c a t ed w i t h i n  t h e  1 0 0- y e a r  
f l ood p l a i n  b ut w i l l  not impa c t  s u r round i n g  wet l a nd s ( F / NW ) ; 
( 4 )  l o c a t e d  w i t h i n  t h e  1 0 0-y e a r  f l o od p l a i n and w i l l impa c t  
wet l a nd s ( F / W ) . 

1 .  Non- f l o od p l a in/ Non-we t l a nd s ( NF / NW) 

a .  R i v e r g a t e  S i t e  

Th e R i v e r g a t e  S i t e  i s  l o c a t e d  s o u t h  o f  Noncon nah Creek 
near t h e  D e l t a  Re f i n i ng Company r e f i n e ry a n d  one m i l e 
no r t hw e s t  o f  t h e  Fu l l e r  S t a t e  P a rk . The c ur r e n t  
e l e v a t i o n  o f  t h e  s i t e  ( a p p r ox i mat e l y  2 3 0  f e e t  m s l )  i s  
i n  ex c e s s  o f  t h e  1 0 0 - y e a r  f l o o d  l e v e l , a n d  t h e r e  are 
no we t l a nd s  c u r r e n t l y  l o c a t e d o n  the s i t e .  Howeve r ,  
t h e  s i t e  i s  3 f e e t  b e l ow t h e  C o r p s  o f  E n g i n e e r s ' 
rec ommend a t i o n  f o r  p r o j e c t  d e s i g n  f l ood e l evat i o n  and 
wo u l d r e q u i r e  a l e v e e  o r  add i t i o n a l f i l l  i f  u s e d . The 
s i t e  i s  pr i v a t e l y  owned a nd z o n e d  for h e avy i nd u s t r y  
(M-3 ) .  The l a nd i s  p a rt o f  t h e  R i v e r ga t e  I nd u s t r i a l  
Po r t  D e v e l o pment , a 4 2 5  a c r e  a r e a  d e s i g n e d  f o r  l o c a t i n g  
up t o  6 0  s ma l l  i nd u s t r i a l  p l a n t s .  The l a nd i s  pres e n t l y  
unoc c u p i ed b u t  h a s  a l re a d y  b e e n l e ve l e d  a nd p r e p a red 
w i t h  r o a d , r a i l  a n d  b a r ge a c c e s s .  

Th e s i t e  h a s  b e e n  b u i l t  u p  t o  i t s  c u r r e n t  e l e v a t i o n  
( f r om a n  in i t i a l  e l e v a t i o n  o f  2 0 0 t o  2 1 0 f e e t  m s l )  
ov e r  a f o r m e r  t a i l i n g s  pond a nd w e t l a nd s  a r e a  b y  

- 1 3 -
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per iod ic dredging o f  Lake McKe l lar  and Nonc onnah 
Creek . Tile dredge mat e r ial  was d i sch arged on the s i te  
at  d i f fe rent l oc at ions over a number o f  years  and 
plac ed w ithout any ma jor compac t ion e f fort and w i thout 
s t r ipp ing the s i t e  of the ex i s t ing uns u i t ab le mat er i al . 
Tile s i t e  has the pot ent ial for u s i ng e i ther barge or  
ra i l  fac i l i t i e s . 

2 .  Non-Fl oodp l a in/We t l and s ( NF/W) 

a.  Mud I s l and S it e  

Mud I s l and i s  a pe ninsula l ocated iuaned i at e l y  north
we s t  o f  d ownt own Memph i s . I t  i s  b ounded on the wes t  
by the M is s i s s ip p i  Rive r , eas t and south b y  the Wol f 
Rive r Lago on , and on the north b y  the Wol f R ive r . Tile 
s i t e  is  located on the northern port ion o f  the pe n in
sula adj ac ent to the only road wh ich t rave r s e s  the 
le ngth o f  the pe n insula . The s it e , wh i le located 
above the 1 00-year f l ood pla in , cont a ins seve r a l  smal l 
wet land s  areas . Tile s i t e , owned by s eve ral 
par t i e s , is  z oned f or l i ght indus t r i a l  use ( M- 1 ) .  Tile 
s i t e  c ont a ins ope n  spac e s  and a var i e t y  o f  vege t at ion 
and t r ee s , but is not pre s e nt l y  be ing used for ec onom i
cal l y  product ive purpo s e s . Tile C ity of Memph i s  i s  
current l y  deve l o p ing the southern port ion o f  Mud 
Is land as a recreat ion area as part o f  a po l ic y  
to  m a i nt a i n  a n  at t rac t ive we s t e r n  approach to  t h e  c i ty 
cen ter . Tile s i te  would  use barge f ac i l i t ies in the 
Wol f R ive r Lagoon for hand l ing the d e l ivery o f  c oal  to  
the p lant . 

3 .  F l oodp la in/Non-We t l and s ( F /NW) 

None o f  the alt e rnat ive s i t e s  fit into th i s  c at egory . 

4 .  F l ood p l a i n/Wet l and s ( F /W) 

a .  No rth S it e  

The North S i te  is  l oc at e d  approx imat e l y  8 . 7  m i l e s  
north o f  downt own Memph i s  near t h e  res ide nt ial area o f  
Benj e s town . The p lant por t ion o f  the s it e  wou ld be 
loc a t ed on b lu f f s  out o f  the 1 0 0-year f lood pla in , 
but the barge u n l o ad ing fac i l i t y ,  coal conveyor 
sy s t em ,  and s e rv ic e  road s wou ld be l oc a t e d  adj ac e nt to 
th e r ive r in both f lood p l a in and we t l and s  areas 
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surround ing these b l u f f s .  I t  i s  est imated that about 
20 acres of the se wet lands wou ld be d irect ly o r  
ind irec t ly affected b y  c onstruct ion and operat ion o f  
these fac i l it ies . The s i te area is pr ivat e l y  owned by 
var ious part ies and current ly zoned agr icultura l . 
'nle wet lands are cons idered by the Corps o f  Engineers 
t o  be o f  high e c o l ogical value because o f  the wide 
d ivers ity o f  w i l d l ife , vege t at ion , and h ab i tat in the 
vic inity . Use of the s it e  would require that a br idge 
be b u i l t  over the Loosahat chie River and that major 
road improvement s be made t o  provide improved acce s s  
to t h e  s i t e .  

b .  P idgeon S it e  

'nle P idgeon S ite is locat ed in the northwest sect ion 
o f  the 4 , 000 acre P idgeon Indus t r i a l  Park . Pidgeon 
Park is bounded on the north , west and south by a 
levee having an approximate elevat ion of 237  feet 
msl . 'nle s i t e  e levat ion is below the 100-year f lood 
level and i s  sub j ect to inf i l trat ion o f  M is s i ss ippi  
River water dur ing f lood st age . To t he west  of  the 
levee , where barge unload ing fac i l it ies wou ld be 
located in the M i s s i s s ippi  River , are large , h igh 
qual ity wet lands c ons i st ing o f  a mature bot toml and 
forest . The s i t e  is owned by the Memph i s  and She l by 
County Port Comn i s s ion and i s  zoned for heavy i ndustry 
(M-3 ) .  The northern and eas tern-mo st port ions of the 
Park are not avai l able for locat ing the p lant because 
o f  ex i s t ing fac i l it ies ( i . e . ,  Maxson Wastewater 
Fac i l ity and Al l en Generat ing Stat ion) and exist ing 
deve l opment p l ans to reserve several 100- 150 acre 
industrial  subd ivis ions in the Park beg inning in 1981 
for sma l l s ized compan ies . The s outhern sect ion o f  
the park i s  c urrent ly under a three year cont ract for 
agr icultural use . 

c .  Al l en S ite 

'nle Al len S ite i s  l ocated approx imat e l y  8 miles 
southwest o f  downtown Memph i s  on a peninsu la l oc ated 
near the confluence of the M i s s i s s ip p i  River and Lake 
McKe l lar and across a barge turning bas in from TVA ' s  
Al len Generat ing P lant . The 1 34-ac re s it e  i s  present l y  
i n  the 1 00-year f lood p la in .  The vegetat ion and 
wildl ife on the s i te have been ext ens ive ly surveyed 
and anal yzed with the resu l t s  of these surveys docu-

-15-



C- 1 1 6  

mented in a s it e  Env i ronment a l  Report . The s ite 
inc ludes approximat e l y 70 acres of wet lands c ons idered 
to be of low-to-medium ecological value by t he Corps 
of Engineers and U . S .  F ish and W i l d l i fe Service . The 
wet lands are pr imar i l y  a pe r iod ic a l l y  f looded suc
cess ional bot t oml and forest dominated by b l ack w i l low. 
Predominant und e r s t ory spec i e s  i nc lude coamon sedge , 
rice cut grass , green ash , sugarberry , but ton bush , 
and swamp pr ivet . The food value of the wet land s  for 
wild l i fe is l imited , and no permanent aquat ic h ab i t at s  
or f i sh coumun i t y  are support ed .  The se wet lands are 
located approx imat e l y  in the c entral port ion of the 
s i te extend ing to the eas t e r n  pe r imet er . The Corps o f  
Eng ineers , i n  a Federal act ion approved by EPA, i s  
current ly depos it ing Lake HcKe l l a r  dredge s po i l s  on a 
port ion of the s it e  and w i l l  cont inue to do so pending 
site development , Th is act ion is al ready a f fect ing 
the wet land s  area . The s ite is owned by HLGW and 
zoned for heavy indus t ry (H-3 ) but is not present l y  i n  
prod uc t ive use . The s ite can ut i l ize barge unload ing 
fac i l i t ies for the del ivery o f  coal by us ing the 
exi s t ing barge-turn ing bas in near the TVA Allen 
Generat ing S t at ion . 

B .  De t erminat ion o f  Prac t icab i l ity of Alternat ive S i t e s  

Th e  fol lowing present s the d i sc us s ion and rat ionale f o r  the 
de terminat ion of prac t icab i l i t y  of each alte rnat ive s it e :  

1 .  Non- floodplain/Non-we t lands (NF/NW) 

a. Rivergate S i t e  

Use o f  this s it e  f o r  the Fuel Gas P lant w i l l  require 
extens ive rework of the previous hydrau l i c  f i l l  
mate r ial t o  prov ide the soi l bearing c apac ity neces
sary for support ing the heavy s t ruct ures of the plant 
and avo iding soil l ique fact ion e f fect s  dur ing a major 
se i sm ic event . Th is work const itutes a ma jor env iron
ment al , cos t , and schedule impac t .  

The s ite was raised t o  it s present e levat ion of 230 
feet msl by interm i t t e n t l y  p l ac i ng hydrau l ic f i l l  on 
the s it e  over a several year pe riod . No qual i t y  
cont rol was performed on t h e  type of mater ial ( sand , 
s i l t , and dredged c lay) or on i t s  plac ement . Never
thele s s ,  the s it e , as it exi s t s  today , can adequat e l y  
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support the devel opment o f  sma l l - s i zed i ndus t r ial  
plant s for which it was intended . 

An extens ive soil  explorat ion program has been con
duc t ed by the owne r the Rivergate S i t e  on the 1 3 0  ac re 
area whe re the p lant wou ld be b u i l t . Th is program 
inc luded over 1 00 so i l  bor ings w i t h  s t andard pe netra
t ion test s ,  large d iame ter borings , and plate load 
t es t s .  The res u lt s of t h i s  program d isc losed w ide l y  
vary ing so i l  cond i t ions w i t h  so i l  bear ing c apac i t ies 
ranging from 1 500 to 5 500 pounds per square foot 
(psf) . More than 50% o f  the s i t e  has a c apac i t y  o f  
l e s s  than 3 500 p s f  and cons i s t s  o f  s i l t s ,  s i l t y  s and , 
c lay , and loose grave l . Min imum bear ing c apac i t ies 
for the proposed p lant require 4000 p s f  under the 
process un i t s  and 2 500 psf under the ash and coal 
storage p i le s .  I n  add i t ion , t he d i f fe rent ial  s e t t le
ment s which would occur under the storage areas cou ld 
break the integr i t y  of the l iners incorporated into 
the des ign to col lect any pot ent ial  runof f  and d irect 
it for proper t reatment . Because of the non-cont inuous 
pat tern of dredge d ispos i t ion and t he non-homogeneous 
nature of the s it e ,  more than ha l f  o f  the t ot a l  s it e  
area cannot b e  used for e i ther proces s  un it s or 
sto rage areas w it hout remov ing the ex i s t ing f i l l  and 
replace it under carefu l l y  control led compact ing 
procedures . Furthermore , removal and recompact ion of 
the exist ing material  i s  not pos s ib le due t o  the 
var i ab i l it y  in m ixtures o f  the s i l t s ,  c lays , and 
sands . The use o f  p i l e s  does not represent a feas ib le 
so lut ion , s ince the lateral p i les , wh ich wou ld be 
required to protect the major s t ructures o f  the p lant 
from s o i l  l iquefac t ion , would be ins u f fic ient without 
bet t e r  and more con s i s t ent so i l  cond i t ions than 
current l y  e x i s t . 

In order to develop t h i s  s i t e  for the p lant , it is 
est imated that approx ima t e l y  3 m i l l ion cub ic yard s o f  
mater ial , a s  a m in imum, must b e  removed t o  p roduce 
accept ab le load bear ing cond i t ions . Th is vo lume of 
mat erial  is based on replac ing 50% of the f i l l  p laced 
above the or ig inal e levat ion on the 1 3 0  acre p lant 
s it e .  A much more ext ens ive geotechn ical and so i l  
bor ing program wou ld be required t o  def ine this  volume 
more prec i s e l y ,  and it is pos s ib le that as much as 5-6 
m i l l ion cub ic yard s would have to be removed . The 
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cost for removal and t r ansport at ion o f  the f i l l  t o  a 
nearby s it e  by t ruck is est imated t o  be about $ 1 5-30 
mil l ion , depend ing on the volume that must be moved . 
In add i t ion , d i s posal  of th i s  mat e r i a l  i s  d i f f ic u l t  to 
accompl i sh w ithout major envir onment al and s chedule 
impac t s ,  s ince the mat er ial c annot be ret urned to Lake 
McKe l lar and must be d i sposed of on l and . The mos t  
l ike l y  nearby loc at ions capab le o f  rece iv ing t h i s  
quant ity o f  mat e r i a l  are the Al len S ite and the 
P idgeon S it e . I n  each c a se , approval wou l d  have t o  be 
obt a ined from the owner of the s it e  t o  ac c omp l i sh the 
move , a proces s cert a i n  to be heav i l y  sc rut in ized and 
reviewed for short and long t erm imp l icat ions and , 
therefore , sub j ec t  to de l ay and nonapprova l .  

Re f i l l ing the R ivergate S i t e  with good qual i t y  hy
drau l ic f i l l  from M i s s i s s ippi  R iver sand bar s  requ ires 
the use o f  a hydrau l ic l ine more than 5 miles i n  
length r outed through or around Lake McKe l l ar .  Th is 
poses a techn i c a l  prob lem, as we l l  as added cost and 
schedule impac t s  to t he process  of s i t e  development . 
It is e s t imated that a cost  of $8- 1 6  m i l l ion wou l d  be 
needed for ref i l l ing the s it e ,  depend ing on the v o l ume 
of mat e r i a l  needed . 

Site ac qu i s it ion cos t s  are expec ted t o  exceed $5 m i l l io n  
for the required a re a .  The re fore , t o t a l  acqu i s i t ion 
and deve l opment c o s t s  for the s it e ,  exc l uding schedu le 
cons iderat ions , w i l l be in t he range of $28-5 1 m i l l ion ,  
wh ich represent s about 5-9% o f  the est imated t o t a l  
cap i t a l  co s t  o f  the p l ant . A n  inc re ased c ap i t a l  co s t  
of t h i s  magn i t ude s makes the f i nanc ial  s t ruc t ure o f  
the p l ant uneconom i c a l , s ince it  places in j eoporady 
the ab i l i t y  t o  re t ire debt or repay the Government ' s  
share . Furthermore , the sched ule penalty assoc i at ed 
with the extens ive s it e  deve lopment ac t iv i t ies des
cr ibed above w i l l  be approx imat e l y  one year . Cons i
de r ing t he overa l l c o s t  of the p l ant and escal at ion , 
th is woul d  resu l t  in an add i t iona l increase of approx
imate l y  $70 m i l l io n .  

The p lant area wou l d  u s e  approximately 2 5  o f  the 6 0  
proposed indus t r ial  p l ot s i n  the R ivergat e devel opment . 
Til i s  w i l l subst ant ial l y  a l t er the charac t e r  of the 
deve l opment and negat ive l y  e f fe c t  the des irab i l i t y o f  
the park t o  a t t ract  a var iety o f  sma l l  s i zed i ndus t r ies . 
Unde r these cond i t ions , nego t iat ions for l and acqui-
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sit  ion with the pr ivat e owner w i l l  be a compl i c a t ed 
and pos s ibly lengthy proc e s s , thus adve rsely a f fe c t ing 
schedule and lead i ng to inc reases in cost s ,  

Tile comb i nat ion o f  techn ic a l , schedule , cost , and 
env ironmental c r i t e r i a  make the Riverga t e  s i t e  not 
prac t icab le for the p lant . 

2 .  Non-Floodpla in/We t l and s (NF /W) 

a. Mud Isl and S i t e  

Use o f  th is s i t e  i s  unaccept ab l e  because o f  a ser ious 
land-use conf l i c t  w it h  the growing recreat ional and 
aes t h e t ic value of the Mud I s l and are a .  

Tile s it e  i s  w it h in two m i l e s  o f  downtown Memph i s  and 
the mu l t i-m i l  l ion dol lar Volunt eer B·ic ent ennial Park , 
a recrea t ional area under devel opment on the southern 
end o f  Mud Is land . In add i t i o n ,  the s it e  is located 
ad j ac e n t  to the pr imary aut omob ile ac c e s s  road to the 
park and with in the a irport approach zone for the 
Downtown A irport . Tile cons t ruct ion of a he avy indus
t r ial  p lant on Mud I s land contrad i c t s  the s t ated 
ob j e c t ive of local  p lann ing o f f ic i a l s  to ma int ain an 
at t rac t ive wes t e rn approach t o  downt own Memph i s .  Mos t  
nearby cormner c i a l  and indu s t r i a l  ac t iv i t ie s  are l ight 
in nature , and t h e  s i t e  is zoned for l i gh t industry 
(M-1 ) .  Re zon ing the s i t e  for heavy indu s t ry (M- 3 )  
wou ld be a major departure from pre sent s t atus . 
Sign i f icant pub l ic and local agency re s i s t ance to use 
o f  th i s  s i t e  w i l l  oc cur . Oppo s i t ion t o  the s it e  has 
been expre s sed by the Memph i s  and Shelby County 
Plann ing Cormn i s s io n .  Th is w i l l  lead t o  unpred ic t ab le 
schedule d e l ays in rec e iving the nec e s s ary permi t s  and 
approval s for the plant . 

Tile re fore , on the bas i s  o f  l and use , zoning and pub l ic 
accept ance fac t ors r e l a t e d  to env i ronment al and 
sched ule c r i t e r i a ,  t h i s  s i t e  is not prac t ic ab l e  for 
the p l ant . 

3 .  F l oodpl a i n/We t l ands (F/W) 

Al l o f  the s i t e s  d i scussed in t h i s  sec t ion involve some 
cons t ruc t i on in the 100-year f l oodplain for the p lant o r  
i t s  auxil i ary fac i l i t ies , such as barge unl oad i ng and coal 
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conveyor sys tems . In add i t ion , a l l  o f  these s it e s  have 
wet land s a s soc i at ed with them that w i l l  be impac ted by 
s i t e  devel opment . 

a .  North S i t e  

Use o f  th i s  s ite f o r  the p l a n t  requ ires const ruct ion 
of coal h and l ing systems i n  we t l and s of h i gh eco logical  
value , re-zon ing o f  agr icultural land , and d i splacement 
of several re s idences . Each of these factors w i l l  
resu lt in long de lays in rece iv ing permi t s  and project 
approva l s  from local agenc ies . 

Construct ion of the coal barge hand l i ng and conveyor 
fac i l i t ies for the s i te wi l l  a f fect h igh qua l i t y  
wet lands i n  the M i s s i s s ippi River f loodpl a in and be 
located near an exi s t ing d ik ing system .  Under these 
c i rc umst ances , rec e i pt o f  neces ssary pe rmit approval s  
from the Corps o f  Eng ineers for aux i l l i ary construct ion 
near the s it e  w i l l  be subject to cont roversy , de lays , 
and nonapprova l .  

Land use pol i c y  i n  She lby County opposes rezon ing o f  
agr icultural  areas (Ag )  for heavy i ndustry (M-3 ) ,  
part icularly when there are adequate areas a l ready 
ava i l ab l e  in the county wi th the M-3 des i gnat ion . 
A rezoning o f  the type needed for th i s  s i t e  is h ighl y  
controve r s i a l  and subj ect t o  close scrut iny because it 
con f l ic t s  w ith stated land use po l ic y .  I n i t i a l  
con t act s w i t h  the Memph i s  and She lby County P l anning 
Comm i s s ion ind icated that there i s  oppos i t ion to the 
s i t e  b e i ng used for the p l ant . 

Nearby l and use is a m ixture of wood l ot s ,  c ropland , 
graz ing , and res ident ial  areas . At a rur a l  s i t e  l ik e  
th i s ,  t h e  plant wou ld s ign i f icant l y  a l ter t h e  ne i gh
bor i ng land-use pa t t ern . Several res idence s ,  located 
on the proposed s i t e ,  would have t o  be moved . Re s i s
tance to s 1 t 1 ng the p l ant here wou ld come f rom nearby 
home and l and owners who wou ld be impacted by c on
s t ruct ion and operat ion , lead i ng to d e l ays in rece i v ing 
project approval . 

Therefore , on the b a s i s  o f  comb i ned con s i derat ion o f  
env ir onmenta l ,  inc l ud i ng impact on h igh qua l i t y  
wet land s ;  zon i n g ;  pub l i c  accept anc e ;  and schedule 
c r i t e r i a ,  this  s i t e  is not prac t icab le for the p l ant . 
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b .  P idgeon S i t e  

Use of t h i s  s it e  f o r  t h e  p l ant pre sent s d i f f ic u l t  
tech n i c a l  and e nv ironmental  prob lems re l a t ed t o  coal 
barg i n g ,  impact on f loodp la ins and we t l and s ,  and 
protec t ion from f lood i n g .  

Barge f ac i l i t ie s  wou ld h ave t o  be b u i l t  on eithe r :  
( 1 )  the Mis s i s s ipp i R iver f loodpla in o r  ( 2 )  the 
barge-turn ing b a s i n  in Lake McKe l lar . Fac i l i ty 
con s t ruct ion in the f lood p l a i n  wou ld be l ocated in or 
ad j ac e nt to h igh qua l it y  wet l ands c ont a i n ing a mature 
bot t omland fore s t  and wou ld resu lt in h igh env iron
ment a l  impact to t errest r i a l  and aquat ic w i ld l i fe .  

Also , s ince the river navigat ion channe l i s  narrow i n  
the reg ion and c lo s e  t o  t h e  revetment where cons truc
t ion would t ake p lace , rec e iv ing approval f rom the 
Corps o f  Engineers to const ruct a barge unload i ng 
sy s t em there would be t ime consuming and cont rove r s i a l  
because o f  c urrent r iver t r a f f ic . Any barge unl oad i ng 
channe l cut into t he bank t o  avo id inter ference with 
t ra f f ic would s i lt up at a rap id rate and require 
nearly cont inuous dredg ing ma int enance . Use o f  the 
exi s t ing barge turning bas in in Lake McKe l lar for coal 
del ivery is not fe as ib le s i nce there is insuf f ic ient 
are a  ava i lab le on the southern b ank of the b a s i n  for 
the neces sary barge hand l ing equ ipment w ithout c o n f l i c t 
ing w i t h  ex i s t ing TVA fac i l i t ies . 

Deve lopment o f  l a nd area for the plant w i t h i n  the 
levee would requ ire r a i s ing over 100 acres t o  the 
project de s i gn elevat ion t o  avo id prob lems o f  water 
seepage beneath the levee from hydr au l ic pre s sure 
whenever the r iver leve l exceed s 2 1 0  to 2 15 feet m s l . 
The alternat ive is to cons t ruct a seco ndary levee 
around the p lant to pro t ec t  it on a l l  s ides , s i nce the 
plant wou ld t ake up only a port ion of the area cur
rent ly prot ec t ed by the exi s t ing leve e .  With a 
secondary levee , add i t ional equipment and fac i l i t ies 
would h ave t o  be prov ided t o  pump seep i ng water away 
safe l y .  Therefore , u se o f  a secondary levee is less 
ac cept ab le than rais ing the s i t e .  

Based o n  a cons iderat ion o f  env ironment a l , t ech n ic a l , 
and project accept ance cr i t er i a ,  t h i s  s i t e  is not 
prac t icab le for the plant . 
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c .  A l l e n  S it e  

Loc at ing the p l ant o n  the A l l e n  S i t e  requ ires e leva
t ion of the s i t e  from present leve l s  of 205 to 2 1 0  
feet (ms l )  t o  t he pro j e c t  d e s ign f lood leve l , 233 feet 
(msl ) ,  recoDDDended by the Corps o f  Eng ineers at an 
e s t imat ed cost o f  $ 9 . 0MM .  The e l evat ion can be 
accompl ished in a prove n  and contro l l ab le manner s o  as 
t o  prov ide adequa t e  bear i ng capac i t y  for the p l ant 
fac i l it ies as we l l  a s  flood prot ec t io n .  A hydrau l ic 
f i l l  o pe rat ion u s ing sand t aken from a M i s s i s s ippi  
River sand bar , located approxima t e l y  2 miles  from the 
s it e ,  will  be used t o  raise  the s it e  leve l . A coDDDer
c i a l l y  proven process  c a l l ed "vibro f l o t at ion" wil l be 
employed to compact the f i l l  and minimize the risk from 
so i l  l ique f ac t ion dur ing a major s e i smic event . 
Bor ings already c onduc t ed on so i l  beneath the s i t e  
ind icate sat is fac t ory cond i t ions for the propo sed 
deve lopment .  

Tite e levat ed s i t e  is not located with in the main 
flow channe l o f  the M i s s i s s ip p i  R iver under f lood 
cond it ions . On the bas i s  o f  t e s t s  c onduc t ed on the 
Miss i s s ipp i Bas in Mode l ,  the Corps of Engineers has 
determined that the e levat ed s it e  w i l l  not s ign i f i
cant ly ( i . e . ,  by less  than 0 . 7 foot ) a l t e r  the f lood 
depths of surround ing areas i n  Lake McKe l l ar and 
downstream during a major f l ood . Therefore , use o f  
the Al len S it e  poses n o  added f l ood threat . 

Coal t ranspor t at ion and un load i ng can be accomp l i shed 
by barges u t i l i z ing the ex i s t ing barge turning bas in 
in Lake McKe l l ar without af fect ing TVA fac i l it ies 
s ince such fac i l i t ies wou ld be on the nort h  bank of 
the b arge turning bas in . 

Use of the s i t e  would bring into product ive use 
unut i l ized indus t r i al land current ly zoned for heavy 
industry ( M-3 ) w ithout negat ive ly a f f e c t ing the fu ture 
indus t r ial  or recreat ional po t ent ial  o f  the Memph is 
are a .  No present  or p l anned land use con f l ic t s  wou ld 
occur . 

S i t e  deve lopment w i l l  result in the loss o f  approxi
mat e l y  70 acres o f  we t l and s . As prev iously descr ibed 
in Sect ion IV .A . , the qual i t y  of the s e  wet land s  is o f  
low-to-medium value . They con t a i n  n o  un ique eco log ical  
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resources and prov ide o n l y  l imited food supply and 
d ivers ity of hab i tat . The ec ological  community i s  
re lat ive ly young,  s ince the s it e  are a was unde rwater 
in the main f low channel of the M i s s i s s ippi Rive r in 
the late 1 800 ' s  and was subsequent ly b u i l t  up b y  
dredging act iv it ies . L o s s  o f  th i s  area w i l l  not 
apprec iab ly a f fect terre s t r ial and aquat ic wildl i fe 
wit h in a three-m i le rad ius of the p lant because of the 
presence of more than 1 000 acres of h i gh qual ity 
wet lands in this  region that w i l l  not be a f fected by 
site deve lopment . As a result of s it e  devel opment , 
mob ile wil d l i fe w i l l  m igrate to these areas . 

Pub l ic and regu latory ac cept ance of the Al len S ite is 
expe c t ed to be sat is factory b ased on pub l ic knowledge 
of the s it e  locat ion s ince 1977 , c ompa t ib i l i t y  with 
land-use p lans , and the lack o f  adverse comment to 
date from publ ic exposure . Deve lopment o f  the s ite 
can be accompl ished w ith in accept ab le cost , schedule 
and env ironment a l cons iderat ions . Therefore , the 
Al len S ite is the only pract icab le s i te for the 
plant . 

V .  ALTERNAT IVE ACTIONS 

There are three alte rnat ive act ions inc l ud i ng the proposed ac t ion , 
name ly : c onstruct on the proposed s i te ; resol ic it a new Indus t r i al 
Partner to cons truct out s ide Shelby County;  or , no act ion . These 
act ions are d i scus sed below. 

A .  Cons t ruc t o n  Proposed S i t e  

The Al len S ite c an be s u i t ab ly prot ected f rom f lood ing b y  
ra i s i ng i t  above the projec t  des ign f lood e levat ion f o r  the 
area . Therefore , the p lant c an be c onstructed with negl i g ib le 
danger of f lood damage t o  e ither the plant or the surround ing 
area . The loss o f  low to med ium qual ity wet l ands from the s i te 
is not c ur rent ly cons ide red e c o log ic a l ly s ign i f ic ant because o f  
the nearby exis tence o f  large areas o f  much h i gher qual ity 
wet land s .  It shou ld be noted t h at the f inal det erm inat ion with 
respect to these wet lands is dependent upon comp le t ion of the 
F inal Env ironmental Impact Statement . No other s ite cur rent ly 
ex i s t s  with in Shelby County wh ich meet s the prev iously descr ibed 
con s t r a ints imposed on the projec t . 

Although the Al len S ite is zoned i ndus t r ial , the l and would 
probab ly not be used for any other indu s t r i a l  purpose in the 
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near fut ure s ince it is owned by MLGW and TVA holds ash d i s
posal easement r ight s .  Cons t ruc t ing on the Al len S it e  would 
ut i l ize vacant indus t r ia l  land wi thout impac t i ng the fut ure 
indus t r i al , aesthe t ic ,  or rec reat ional pot ent ial in the Memph is 
are a .  

Deve lopment o f  the Al len S it e , for the p lant , i s  prac t icab l e  
f r om  the s t andpoint o f  environment al and soc io-economic accept
abi l i t y ,  project cost , and imp lement at ion t ime . Furthermore , 
use of the s it e  wou ld exped ite the u se of advanced t echnol ogy 
in accord with the c urrent energy p lan . Use o f  the site wou ld 
a l so provide co11111un i t y  and nat iona l bene f i t s that wou l d  not 
otherwise be rea l ized . 

S .  Reso l ic it New Indust r i a l  Part ner t o  Cons t ruc t Out s ide 
She lby County 

As previou s l y  d i scussed , She lby County a l t e rnat ives to the 
Al len S it e  are not prac t icab le .  

Select ion by DOE o f  a s i t e  out s ide She lby County cou ld not 
invo lve MLCW and wou ld resu l t  in a t ime de l ay to the projec t of 
at least 18 months , inc luding t ime to reso l ic i t e  a new indus
t r i a l  part ne r ,  negot iate a s u i t ab le new contrac t , and t o  mod i fy 
the ex i s t ing de s ign with re s pect to the new s i t e .  'nle added 
project cost under these c i rcumst ances wou l d  exceed $90 m i l l ion 
for the mos t  economic alte rnat ive , and t he cos t d i f fe rent ial 
cou ld , in fac t , be severa l t imes greater for some s ites . 

C .  No Ac t ion 

I f  no ac t ion i s  t aken at the Al len S i t e , the Tennessee Val ley 
Autho r i t y  (TVA) p lans t o  exerc i se ash d i sposal easement r ight s 
wh ich it ho lds on the s i t e , and t he Corps of Eng ineers w i l l  
cont inue u s ing t he s i te t o  accumu late d redge s po i l s .  Ash 
disposal and dredge depos i t ion wi l l  resu l t  in aquat ic and 
terrest r i a l  impac t s  and eventual loss of the f loodplain/ 
wet l ands area on the Al len S i t e .  Moreover , t he economic 
bene f i t s  to the Memph i s  area as soc i ated with the p lant , inc lud
ing cons t ruct ion and ope rat ing job s ,  inc reased t ax revenues ,  
and ava i lab i l i t y  o f  indus t r ia l  fue l  gas , wou ld be lost with 
the u se of the Al len S i t e  for ash d i sposal and dredge depo s i
t ion . 

The proposed p lant is an integral part of DOE ' s  a l t ernat ive 
fue l demonstrat ion p lant program, wh ich has the objec t ive of 
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deve loping and demonst rat ing , in cooperat ion w ith industry, the 
technology for development of a commerc ial synthet ic fue l 
industry.  "ntis program is part o f  an overal l energy pol i c y  
to ach ieve nat ional energy independence . Moreove r ,  t h e  p lant 
is an import ant e lement in MLGW ' s  program to prov ide a rel i ab l e  
gaseous energy supply f o r  i ndus t ry i n  the Memph i s  area . 
Fai l ure to implement the proposed project w i l l  not provide the 
int ended informat ion or advancement o f  technology nor as s i s t  
i n  solv ing Memph is '  long range energy need s . Although another 
project c ou ld be init iated to demons t rate th i s  techno logy , 
s ign i f icant delay in th is port ion o f  the nat ional and local 
coal gas i ficat ion demonst rat ion program would result . 
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Medium Btu Industrial Fuel 
Gasification Demonstration Plant, 
Memphl9, Tenn.; Notice of Floodpl8tn/ 
Wetlands Prellmlnary Statement of 
Flndlnp 
AUllCV: Department of Energy. 
ACTION: Notice of Preliminary Statement 
of Finding& for Locating a Medium-Btu 
Industrial Fuel Gasification 
Demonstration Plant within the 
Mississippi River FloodpJe!n/Wetlande 
In Memphis, Tennessee. 

SUMMARY: The Department of Energy 
(DOE) announces Its Preliminary 
Statement or Findings for locating a 
medium-Btu Industrial fuel 11aalficellon 
demonstration plant within a 
fioodplaln/wetlands area. The 
Preliminary Statement or Finding• and 
supporting analysis conclude that there 
is no practicable alternative to locating 
a plant in the Mississippi River 
fioodplaln/wetlanda. The proposed DOB 
action will coat-share the construction 
and operation or an industrial fuel gas 
demonstration plant. The plant la to be 
located in Shelby County. Tenne11ee (In 
the Immediate vicinity and southwest of 
Memphis, Tennessee). The applicant. 
the Memphis Light, Gaa and Water 
Division (MLGW) or the City or 
Memphis haa proposed a facility which 
would convert 3155 tons per day or high 
sulfur coal Into a fuel 11a1 for plpllne 
distribution lo selected customers In the 
Memphis area. This notice la being 
published to provide the public with an 
opportunity to participate early in the 
decision making process. Comments by : 
June 6, 1980. 

Interested agencies. organizations, 
and the general public desiring to submit 
comments or suggestions for 
consideration with this Preliminary 
Statement of Findings are invited to do 
so. The comment period for this 
Preliminary Statement of Findings will 
close June B. 1980. 
FOR FURTIIRR IHl'ORMATION CONTACT: 

Peter Lui al the address noted below. 
All comments may be expressed In 

writing to: U.S. Department of Energy. 
Chicago Operations and Regional 
Office, ProJect Manngemenl Dlvialon, 
9800 South Cass Avenue, Argonne. 

Illinois 604�9. Attn: Peter Lui. Project 
Munager, telephone (312) 972-2274. 
8UPPLIMINTARY INFORMATION: A 
medium-Btu industrial fuel gas 
demonstra !Ion plant Is being proposed 
for construction and operation in Shelby 
County, Tennessee, by Memphis Light. 
Gaa and Waler .DJvision (MLGW) on a 
cost-shared bula with the Deportment 
of Energy. The Demonstration Pl3nt will 
convert high sulfur coal to medium Dtu 

C - 1 3 1  

C . 8 . 2  PREL IMINARY STATEMENT OF F I ND I NGS 

gas for Industrial a pp lice lions. MLGW Is 
a municipal chartered utility thel 
distributes electricity, gas and water in 
Shelby County, Tennessee. The 
propoted 134-acre site for this plant, 
nomed the Allen Site, ls located in a 100-
year fioodpleln and contains lend which 
has been designated es wetlands by the 
U.S. Corps of Engine era end U.S. Fish 
ond Wildlife Service. 

In compliance with Executive Order 
11988, "Floodplttin Management," 
Executive Order 11990, "Protection of 
Wetlanda." Weier Resources Council 
"Floodplain Management Guidelines," 
43 FR 6030, February 10, 1978. and DOE 
regule tlonl ''Compliance with 
Floodplain/Wetlands Environmental 
Review Requirements.'' 10 CFR 1022, 
varioua alternatives lo this proposed 
action have been Identified and 
ev11luatad. Accordingly, a tentative 
determination bas been made by the 
Secretary, Department of Energy, that no 
practicable alternative exists lo 
proceeding with the project for 
construction at the Allen Site. 

ldentlfk:alion and Evaluation of 
Alternatives 

In the preliminary identification of 
, , 1 1crnalive sites, basic siting constraints 
have been identified which condidate 
sites must satisfy lo qualify for 
consideration. The following is a list of 
these constraints: 

1. Statute Requirements-Land 
outside of Shelby Coun ty, Tennessee is 
not available for siting the plant since, 
as a municipal chartered utility, MLGW 
is governed by Chapter 361 of the 
Private Ar:t of 1939 which limits all 
MLGW construction to Shelby County . 

2. Zoning. I.and-Use-Due to current 
land use policies, only those areas 
:unently wned for heavy industry or 
va ilable for rezoning to heavy industry 

.re available for s iting the p lant. 
3. Barge vs. Rail Delivery of Coal-

, lased on an economic evaluation of 
.lt1miativH transportation r.oets for coul. 

·mly those reMions in the county 
accessible lo barge transport ere 
possible locations for the plan t. 

4. Proxim ity to Fuel Gus Users-The 
capital coats of the fuel gas transmission 
ond distribution system establish a 
constra int on the mnxinrnm d i s ! anrr 
which the plant can be located from 
po lPnf iaJ  fuel gas c.11stnmers. 

5.  Minimum SilP Area of llXJ /\r:res
Th r prospective plant site must lw n 
conl iguous area or at least 100 ncrrs: in 
size, presently unoccupir.d Ly ex isting 
f.ir.ilitics or strudurns and ava !lahl1� for 
development hy this project. 

Five altcrn li t ive sites were 1tli:ntifi1·d 
which were not el iminated hy lhP�P 

constraints. Th" sites and 11 luwr 
description of thdr loca tion """ a s  
follows: 

J. 'Site A is thn Allen Sile 11>< a l <•tl """' 
the confluencf� of the Mi$sisHippi RivPr 
and Luke McKdlar and across a ha rg<' 
turning basin from TV A's Allen 
Generating Plan!. Th e sill! is loc<dl'<I 
within the 100-year floodpla i n  and 
would impact wet lands. 

2. Site B is the Pidgeon Site lor:atr:d in 
the northwest section of the 4,0CXJ acn� 
Pidgeon Industrial Park. The site is 
located w ithin the 100-year floodpln in 
and would impact wetlands. 

3. Site C is the Rivergule Site lor:alcd 
on Luke McKellnr adjacent lo site is 
outside the 100-yenr floodplain but 
would impact wetlands. 

4. Site D is the Mud Island Site 
localed on the northern portion of the 
peninsula. Mud lslHnd, adjacent lo the 
Wolf River Lagoon. The s ite is outside 
the 100-year floodplain but would 
impact wetla nds. 

5. Site E is the Nmth Site lor:ate1I on 
the bluffs above the Mississippi River as 
close as possible lo the river. The sit" is 
loca t<?d within the lOO·year floo<lplain 
und would impu i:t wetlands . 

In accordance with the Wal!!r 
resources Council Guidcli1ws. s i t ing 
criteria were usr.d to determine the 
practicability of each of the five 
allnrna tive sites. The gnidel inns stale 
that, ut a minimum, si te praclicahility 
shall be addressed in l ight or natural. 
social, economic, and legal 
considerations. In the conlt'xt of tlii :i 
project, these considerHtions have lwcu 
furth<?r unalyzed wi th respect to the 
fo llowing criteria : 

1. Schedule-The abil ity of each 
ulternutive site to meet program /project 
schedules for contractual obligationH. 
permit applications, site preparation, 
foundation requirements, public 
acceptance, and long le.ad-time 
activities. 

2. Cost-The abi l i ty or each 
altt>rnativc silt� to ;p .. · ; 1id inc111Ting 
proh ibitive costs as a result or sp.,cia l 
requirements, such us the cons truction 
or new ra ilways, auxiliary faci l i t ies. 
extensive site development: or 
eignificunt increases in opera l ing r.osls 
caused by fuctors un ique lo that silc. 

3. E11viro11n1£'11tal-Thr. abi l i ty  of each 
al!ernative site to satisfy P,nvironmen ral 
r1�g11lations or a void advr. ri;c 
cnvirnnmenta1 impads which cannot he 
miligatcd. Thrsc inr:ludc con�;�rl1·rations 
in ti le an'as of watr.r qua l i ty, aquatic 
pc ol!)gy, nir f) lla l i ty.  tr.rrc!-> l ri;d t!r.nlogy . 
land usP, srn.io-econoniir.s, ; ind noisP. 

4 .  Hngim?1:ri11g/'J'f.'r:l111icol--Tht: ability 
of each a l terna t ive sHe to a\'l1id high 
h!chnical risk� and a n  inordirialf'!y large 
r111rnhi!f of lf�chni!"al prohlr·ms. 



J\H a rnsult of thr.  pr�l im innry 
alternative site r.valual ion.r:: , thf! A ! !Pn 
Sitr was found to he thr. only 
praclir:ahl,-. silr� w ith in ShPll1y CtJ1 1 1 1 ty 
upon which lo build lh" ph n l . 

Jn conju 11<:1 ion with thf� a l tc>i na l ive 
site determ i nat ion . an nltf •rn a t i v r  ar:t ion 
t�valw1,ion was also conduc !rd . Th e 
foll owing alternative actions wt>re 
c1msiderr.d: 

1 .  Rt.>solicit N1 ·w /ndw;trir1/ /'urtnr.'r to 

Construct 0111.<idc Shelby County
Sr.lection by DOE of a s i le ou l sidr. 
Shelby could not Involve MLCW and 
would result in  a lime delay lo !he 
project of at IPasl 1 8  months, including 
t i me to resol icit a new industrial 
partner, negot in te R suitab le new 
con lracl, ond lo modify the existing 
design with respect to !he new site. The 
added projr.r.I cost under these 
circumstHnces would exceed $90 m i l l ion 
for the most economic alternative, and 
!he cost diffr.renlial could, i n  fact, be 
severul tim£�S greater for some sites. 

2. No Action-If no action is !"ken, 
the demonstration of a v in bl e  enrrgy 
alt1�rnative, medium Btu coal 
gasifir:ation for multiple ind ns l ri ;d users, 
in !h e Nalional Energy Progra m will he 
irnpac. lcd and dPlnyed for a m i n i 1 1 1 11m of 
1 n mon ths . Furthermore, the Tenn�ssee 
Vall<:y Authorily (TV A) pla"s  lo 
exPrcise ash d isposal eascnw11t rights 
which ii  holds on th e silr.  a11 < 1  thn Corps 
of Engineers will  continur. us in;� tlw silt� 
lo acr:umu la !e dwdge spoils. Ash 
disposal and dredge depos i t ion wil l  
n�su l ! In aqua t i c.; and tcrrcslri;d impacls 
and eventual los·; of !he noodp! . i i n/ 
wetlands area on the J\ll( �n Si l l · .  
t-..·loreover, the econom i c lH'rll'fi i s  to the 
Memph i s  a!'ca assoc iateU w i th the µhint . 
including cow;trnct ion and 0111 · 1 , j l i ng 
jobs, i nr:rca :;cd lax  reve111wc; ; , : u l  
availabil i ty of industr i a l  fU(!! g t t s .  would 
be lost with the use of the J\! !1 ·n Site fur 
ash d isposa l and dredge dispt . s i t i un. 

3. Cons!rud 011 Propo::ed Sitn--The 

All1·n Si ll· wonld hi' 11s1�d s i 1 J 1 .P h c d h  llw 
pl :t n t a nd/or �t!f 1 oundi11g an:n would 
enc:ounter 1wgl igiblr danger fll1l ! I noud 
damag1�. Existing wetlands an� nol 
considered ecological ly significant and 
no other s ite currently exists wi th in  
Shelby County which mnels  the  
µwviously descrilwd cons!ra i n l s  

impmwd on the project. Lot:illing the 
plan t on t he Allen Site requ i res 
elevafi ( 1 1 l  of the site� from prescn l l1:\tds 
of 20:1 lu  210 f!'et ( ms !) to the pruj"c t 
des ign !loud level. 233 feet (ms!), 
recomrnc!nded by the Cllf ps of 
Englnc·t·rs. Tl1f� (!leva l ion Cilll l1e 
au,umpli� ,h1 ·d in a pruvPn and 
con trnl l a!J le ma nner so as tu prov ide 
ad1�quaf!�  lw<1ri11g capaci ty for tlie plaul 
Iacilitw� ; i s  wdl iJ� flood µ1 o l l�t. l ion. A 
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hydrn u l ic t i ll opera tion us ing sand ta kt�n 
from u M i sc:.issippi H ivc:r sa1�d !Jar, 
located ;!pproximatr.ly 2 m i les from the 
s i l r. ,  w i l l  lie used to ra i�e tlw �;itr lev el . 
A u111 1rn1· 1 1 i ; i l l y  prnv1·1 1  pnu c ·s:i i:a l l i:d 
" v ibrullotali1m" will be t!rnp loyed to 
comp<1ct the fill and minimize the risk 
from sn;! l i quefc1ction during a m1::1jor 
seismic: en!nf. Borings already 
conducted on soil beneath the site 

indicate! sa t isfac tory condit ions for lhe 
proposrod developmenl. or !he three 
action alternutives, a prel imi nary 
dctermin;tlion has hr.en made th a t this 
a ! ternativP is lhe only prar: l i r:11blr. 
choiu�. 

The proposed plaHl could he built 
snch !hat it  wi l l  conform w i th all 
applicable State and local floodpla in 
prol1!cfion standHrds as well as 
appropri11tr. bu i ld ing codes. zoning 
codes, and h"J"ral and Slate 
f.nvironmcn l i::i l RPgn lal ions 1..1 nd Pf!fmits. 

Thr. r.lev"ied site is not located within 
the main flow channel of the Mississippi 
R iver under flood conditions. On !he 
hasis of tests conducted on !hr.  
M ississippi Oasin Model. the Corps of 
Engin"crs has determined that the 
elevated si te  will  nol s ignificantly (i.e., 
by less thun 0.7 fool) alter !he flood 
dPpths of surround ing ureas in Lake 
McKellar a nd downstream during a 
major flood. Therefore, usr. of the Allen 
Site poses nu added flood threat. 

Coi:!I transporta tion nnd unload i ng can 
ue accomp l ished by barges u ti l izing the 
existing l1arge turning basin in Lake 
McKellar w i thout alfr.cting TV A 
faci l it i es �,ince such facil i t ies would be 
on the north ha 1 1k of the barge tut ning 
has in. 

Sil" dnclopmcnt will r esult  in the 

loss or approx imalely 70 ac.:res of 
wet l ands considered to be of low lo 
medium ecolog ical value by the Corps uf 
Enginne1 s and U.S. F ish and Wilul i fe 
Serv icr. Tiwy conta in no unique 
ccolog ic.;a l n�sou rces a nd provide only 
l im ited food supply and J i vers i ly of 
hatJi la t . Tltf:  ecolog ical comnrnn i ly is 

rela t ively yirnng, since ! lu� s i l l: area war; 
underwa ter in the main flow channel of 
th e Mississippi R iver in the late J BCXJ's 
and was s 1 1bsr�qucnlly bui l t  up hy 
dredgi ng activities. Luss of th is aJ Cil will 
nol a ppreciauly affect tcrrcs lrial and 
aqua l ie  wi ldl ife, due lo  the fact that 
w i l l i i 1 1  a th r"r. -m ile radius of the plant, 
llwre are more than l .000 acres of high 
qu: t ! i ty wl'll.mds that wil l nol be 
:dl1•c:led liy site development . As a 
rps11ll  of site development, mobile 
wildlife will migr"te lo these areas. 

Il;isPd on an evC1luation of availaUle 
d . i l a ,  developmenl of th e Allen Site for 
tf11, pl:111 ! is considered practicable from 
! lw s ! a ndpoint of environmen tal nnd 

�;01;io-economic acceptability, project 
cos t , .ind i mplementati on lime. Although 
tlw ,\!l"n Site is zoned industrial. the 
land would probably nol be used for any 
o l lwr ind11slrial purpose in thr. nrar 
fo t 1 1n·  since i t  is o wned Uy MLGW um! 
lhn TV A holds ash disposal easemenl 
rights. Constructi ng on the Allen Sile 
would utilize vacant industri"l land 
without impacting future industrial, 
ar.�·d het ic. or recreational potential in the 
M(nnph is area. Furthermore, use of the 
si te  would exped ite !he use of advanced 
1111 .h no logy in accord with the current 
r1wrgy plan. Usr. of !he site would also 
prov ide community and national 
!1Ctll'fits tha t would not otherwise be 
t P<dizf·d. No other s ite current ly exists 
w i t h i n  Shc:lhy County which meets the 
s i t iug con�trninh> imposed on th e 
projPct. After considering alternatives, 
DOE l1<1s made a prelim ina ry 
d(�\crmination tha t no practicable 
a l l c :rnalivns to loca t ing at !he A llen Sile 
in '"" nuodpla in/ wctlands is ava ilable. 
Tht! site a ltcmat ivr!s, as well us the 
action alternatives, will be re·examined 
in d1•lail  fol low ing complet ion of the 
Ooodpla in/ wutlands assessement . 

The identification and ev"fuHtion of 
a l tPma t ivr.s to locat ing in the 
floodp!ain/w1,tlHnds discussed above is 
s 1 1pp11rt1•d by a document r.nlillr.d, 
"ld1!nl i fication and E\- a lun tion of 
Alternatives lo the Location of a 
Proposed Federal Ar.lion in the 
Floodplain." Copies of th is documenl, 
which w as used in the preparation of 
the Preli minary Statement of Findings , 
arc a\ a i lable for publ ic inspection at the 
fol low ing locat i ons : 
l l .S. ll<'partmcnt of Energy. Chicago 

Opt!rations and Regiona l Office, 
P1 djr�d l\bnagement D iv ision, 9600 
Snulh Cass Avt!nue, Argonne, Hl i nois 
m1•:m. 

Co\'Prnment Document Room, Memphis
Slll'lhy County Public Library, and 
Information Center. 1850 Peabody 
"' < · 1 1 1 1 1 � .  Memphis . Tennessee 3H101. 

1'11hlir: Reading Room, FOi, Room GA
l �i:!. 1 000 lndt'pendcnce Avenue S\!\' .. 
\V;rshingt1111, DC 205115. 

COMMENTS 

J\11 i n lt�wstpd parties are invited to 
submil c:omnwnts or suggestions in 
conriectiun w i th the Prel iminary 
Slall�mcnt of Findings. Those desiring to 
submit commen ts or suggestions should 
send them to the individual prev iously 
listed in this stalemenl. 

In conjunction with the development 
of the Environmental Impact Statement 
(EIS) for this proposed project, a 
floodplain/wr.llands assese mcnl will be 
completed which will ident ify the 
impacts of localinM the project in the 



floodplain/wetlands. This assessment 
will be included in the F.IS and will also 
address measures nvallable to mitigate 
any adverse errects on the noodplain/ 
wetlands. 

ln Hdditiqn lo this opporlunil.v lo 
comment on the Preliminary Statement 
or Findings, interested persona will hu ve 
an opportunity to comment on the 
noodplain/wetJands 88SC88menl when 
the draft EIS is published for comment. 

Following publication or the 
floodplain/wetlands aaseasmcnl and the 
draft EIS. DOE will consider ell 
comments received on both the 
Preliminary Statement or Findings and 
floodplain/wetlands assessment. A 
Statement or Findings which will be 
incorporated into the Record or Decision 
will be published subsequent to the final 
EIS. 

All suggestions. comments, and 
questions submitted to DOE. with 
respect to the Preliminary Statement or 
Findings, will be carefully considered in 
prcpnring the !'IS. 

Daled at Washington, D.C. this 16th d•y of 
May. 1!!80. 

For lhe United States Department of 
Energy. 
John C. Sawhill, 

DPpuly Secretary. 
fH{ !lt� tlH!imFil9d 5-t1-41t l:t!•"'I 
BILLING CODI 1411-G1 .... 
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C. R .  Lanshere , Geohydro logib 
Tennessee S tate De par tment 
of Water Resour c e s  Divis i on 
1 70 North Ma i n , Room 1098 
Memph is , Tenn e s s e e  38103 

Edward Price 
She lby Count y  Con serva t ion Board 
2599 Avery Avenue 
Memph is , Tenn e s s ee 38 1 1 2  

Tennessee Depar tment o f  Nat ural 
Resource s ,  Fish and W i l d l i fe 
1 1 86 Highway 45 Bypass 
Jackson , Tenn e s s ee 3830 1 

Nature Preserve Comm i s s i oners 
1407 Union Avenue 
Memph is , Tenne ssee 38104 

State Department o f  Parks 
26 1 1  West Inn 
Nashv il l e ,  Tenne s s ee 37203 

De partment of T r an s p o r t a t i on 
3229 Democrat Road 
Memph is , Tenne s s ee 38 1 1 8  

State Departmen t o f  Commerce 
147 Je f ferson Avenue 
Memph is , Tenne s s ee 38 103 

Tennessee Va l le y  Au thor ity 
Mit che l l  Road 
Memph is , Tenne s see 38109 

Co l .  Paul She f f i e l d , Por t Director 
Memph is and She lby County Port Comm i s s i on 
P .  O .  Box 1 3 142 
Memph is , Tenne s see 

Wi l l i am Elmer 
Texas Gas Transmis s i on s  Corporat ion 
3800 Frederi ca S treet 
Owensboro , Kent ucky 4230 1 

Sena tor Howard Baker 
Room 3900 
167 North Main S treet 
Memph is , Tenne s s ee 38103 

Senator James Sasser 
Room 403 
167 North Ma i n  
Memph is , Tenn e s s ee 38103 

Congressman Rob i n  Beard 
Su i te 815  
5575 Poplar 
Memph is , Tenne s s ee 38 1 1 7  

Congressman Haro l d  Ford 
1 67 Nor th Ma i n  Street 
Memph is , Tenne ssee 38103 

State Represen t a t i ve Brad Mar t in 
Su ite B 
5835 Summer Avenue 
Memph is , Tenne s see 38134 
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Shelby State Commun ity Co l lege 
737 Union Avenue 
Memph is , Tenne s s ee 38 103 

Chr i s t i an Brothers Co l l ege 
650 East Parkway 
Memph i s , Tenn e s s ee 3 8 1 1 2  
At tn : Dean o f  Co l l ege o f  Eng ineer ing 

Henry Reyno lds 
Commer c ial  Appea l Th ird F loor 
495 Union Avenue 
Memph is , Tenne s s ee 38103 

Buck Pat ton 
F i f th Floor , 495 Uni on Avenue 
Pre ss Sc imi t ar 
Memph is , Tenn e s see 38103 

Counc i lman A .  D. Al i ss andratos 
27 Wood Grove Road 
Memph is , Tenne ssee 3 8 1 1 7  

Counc i lman Je f f  Sanford 
628 Kinsman 
Memph is , Tenne s s ee 38 1 1 7  

Counc i lman Os c a r  H .  Edmonds ,  Jr . 
5493 G l enbrier 

, 

Memph is , Tenne ssee 3 8 1 1 7  

Counc ilman Thomas H .  Todd 
1325 Lamar Avenue 
Memph is , Tenne s see 38 104 

Coun c ilman Pat Vandeer Scha a f  
4019 South Lakewood Drive 
Memph is , Tenne ssee 3 8 1 28 

Counc i lman Barb ara Sonnenburg 
754 Graham 
Memph is , Tennessee 38 1 22 

Counc i lman M. A. Hooks 
1 256 E .  Parkway S 
Memph is , Tenne s s ee 3 8 1 1 4  

Counc ilman Glenn Ra ine s 
3776  Argonne 
Memph is , Tennes s ee 38127 

Counc i lman B i lly Hyman 
4288 Woodc r e s t  
Memph is , Tenne s see 3 8 1 1 7  

Counc i lman E d  Mc Brayer 
930 B l ue B i rd Lane 
Memph i s , Tenne s s ee 38 1 1 6  

Counc i lman Fred L .  Dav is 
1573 Pend leton 
Memph is , Tenne s see 3 8 1 14 

Counc i lman Rob e r t  B .  James 
18676 Harbert 
Memph is , Tenn e s s ee 38104 

Counc i lman James Ford 
499 1 Je f f  
Memph is , Tenne s s ee 38 109 



Counc ilman J .  O .  Pa t terson , Jr . 
Su ite 1305 
99 North Main 
Memph is , Tenne s see 38 103 

Jay Ve stal 
Sierra Club 
259 McLean 
Memph is , Tenne ssee 38 1 1 2  

Maury Rad ini 
Audobon Soc iet y 
P 0 Box 1 7 1432 
Memph is , Tenne s s ee 38 104 

Joseph D .  Hass ( Marguerite Huffman ) 
Env i ronmental Ac t i on Counc il 
P 0 Box 4725 
Memph is , Tennes s ee 38 104 

Helen Ke i th 
Env ironmental Improvement Commi s s ion 
1 045 Mu l l i ns S t a t i on Road 
Memph is , Tennes s ee 38 134 

Thomas F .  Jones , D i strict  Conserva tion i s t  
Department o f  Agr icul ture 
So il Conservation Serv ice 
167 Main Room 439 
Memph is , Tenne ssee 38103 

Dr . Ar l o  Smi th 
Nature Conservancy 
3724 Oakley Avenue 
Memph is , Tenne s see 38 1 1 1  

Maynard S t i l es and Charles Dodd 
Pub lic Works D iv i s ion 
125 Nor th Main Room 602 
Memph is , Tenne s see 38103 

Char lie Rond 
Conserva t ion League ( TCL) 
2 9 7 7  Getwe ll No . 1 2  
Memph is , Tennes see 38 1 1 8  

Cl arey Smith 
Coa l i t i on of Conservat ive 
Organiz a t i ons o f  Memph is 
273 Pinewood 
Memph is , Tenne s s ee 38 1 1 7  

Sco t t  May 
Wes t  Tennessee Sport sman ' s  Asso c i a t i on 
P .  O .  Box 1 399 
Memph is , Tenne s s ee 38101 

W i l l i am Jack No l and 
Lung Asso c i a t i on (TLA) 
1385 Union Avenue , Su i te 236 
Memph is , Tennes s ee 38 104 

Mary Maduska 
League of Women Voter ' s  
4 778 Normandy 
Memph is , Tennes s ee 38 1 1 7  
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Joe B .  Guinn or Martha Waldron 
Ornithological  Soc i et y  of Tenne ssee 
5490 Benna Cove 
Memph is , Tenne ssee 38 1 1 7  

Howard Sigl er 
Chamber of Commerce /Clean Air Commi s s i on 
P .  O .  Box 2 7038 
Memph is , Tennessee 38127 

City Park Commi s s i i on 
2599 Aver y  Avenue 
Memph is , Tenne s see 3 8 1 1 2  

Foster L .  Adams and Mrs . Queda Dav is 
Co!IJllun ity Ac t i on Agency 
97 North Third Street 
Memph is , Tenne ssee 38103 

Bert Rob inson 
Ducks Un l imi ted 
P. O.  Box 493 1 
Memph is , Tenne s s ee 38 106 

Lita No l te 
City Beau t i fu l  Commi s s i on 
1 25 North Ma in , Room 605 
City Ha ll 
Memph is ,  Tenne s s ee 38 103 

Benj amin C. Wh ite , Jr . 
Hea l th Department (Memph is and She lby ) 
Po l l u t i on Control Div i sion 
8 14 Je f ferson 
Memph is , Tenne ssee 38105 

James Rogers 
Department of Agr i cu l ture 
Farmers Home Admin i s trat ion 
167 North Ma in , Room 433 
Memph is , Tenne ssee 38103 

Gene A. Dod son , Ch i e f  
Engineering D iv i s ion 
Department of the Army 
Memph i s  Corp s  o f  Engineers D i s trict  
668 Cl i f f ord Dav is Federa l Bu i lding 
Memph is , Tenne ssee 38 103 

Rebecca Hammer 
Region IV Admin i s t rator 
U. S .  Env ironment a l  Protec t i on Agency 
345 Cou r t l and S treet , N . E .  
At lan t a , Geor g i a  30308 

Mr . Joe Franzmathe s ,  Direc tor 
O f fi ce of Program Integration and Operation 
U.  S .  Env ironmen t a l  Prote c t i on Agency 
345 Court l and Stree t , N. E .  
At lan t a ,  Georgia 30308 

Mr . Ray R. Vaughn , Ac t i ng Regional Dire c t or 
U . S .  F ish and Wild life Serv ice 
75 Spring Stree t , S .W.  
At lant a ,  Georgia 30303 



Mr . Wi l l i am Hick l ing 
Ashev ille Area O f fi ce 
U . S .  Fish and Wi l d l i f e  Service 
Room 279 , Federal Bu ild ing 
Ashev i l l e ,  Nor th Caro lina 2880 1 

Mr . Thomas S .  Ta l ley 
Field Superv isor 
Div i sion o f  Ecologi ca l Sevices 
P. O .  Box 845 
Cookev i l l e ,  Tenne ssee 3850 1 

Mr . Winston A .  Smi th , Ch i e f  
Air Programs Branch 
U . S .  Environmental Protec tion Agency 
Rev ion IV 
345 Cou r t l and S treet , N . E .  
At l anta , Geor g i a  30308 

Mr . John Hagan 
EIS Revi ew Sec t ion 
U . S .  Env ironment a l  Protec tion Agency 
Region IV 
345 Court l and S treet , N . E .  
At l ant a ,  Geor g i a  30308 

Mr . Edward F. Wi l l i ams I I I  
County Comm i s s i oner 
P. o.  Box 1 7386 
Memph is , Tenne s s ee 3 8 1 1 7  

Mr . Herbert Harper 
Execu t ive Direc tor and State His toric 
Preservation O fficer 
Tenne s s ee His tor ica l  Commi s s ion 
Tenne ssee Department o f  Conservation 
4721 Trou sda le Drive 
Nashv i l l e , Tenne s see 3 7220 

Dav id South 
Argonne Nat iona l  Laboratory 
9700 South Cas s  Avenue 
Argonne , I l l i no is 6043 9  

James E .  Hoe l s cher , Jr . 
P .  O .  Box 2268 
University of Arkansas 
Fayettevil l e ,  Arkan s as 7270 1 

Will iam N .  Young , I I I  
Coord inator o f  Environment a l  Affairs 
Un i ted Gas Pipe Line Company 
700 Mil am 
P .  O .  Box 1478 
Hou s ton , Texas 7700 1 

Donald J .  Hank l a , Area Manager 
U. S .  Fish and W i l d l i fe Service 
14 North Laura S treet 
Jacksonv il l e ,  Flor i da 32202 

Gary L. Hickman , Area Manager 
U. S. Fish and W i l d l i f e  Service 
200 Eas t  Pascagoula S treet 
Su ite 300 
Jackson , Miss i s s ipp i 3920 1  
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L .  Boyd Finch 
Assoc iate Reg ion a l  Direc tor 
Sou thea s t  Region 
U . S .  Department o f  the Interior 
National Park S ervice 
75 Spring S tree t ,  S .W .  
At l anta , Geor g i a  30303 

Char les E. Oxley 
Director ,  At l anta Region 
U. S. Department of Commerce 
Economic Development Admin i s tration 
Sou theastern Regional Office 
Su ite 700 
1365 Peachtree S tree t , N . E .  
At l anta , Geor g i a  30309 

Ronald F .  Pianta 
1 779 Mad i son Avenue 
Memph is , Tenne s s ee 38 104 

Honorable Pete V. Domen ici 
Cha i rman , Subcommi t tee on Energy Research 
and Deve 1 opmen t 
Commi ttee on Energy and Natura l Resource s 
Un i ted S t tes Senate 
Wash ington , D.  C .  205 10 

Honorable Sidney R .  Yates 
Cha irman , Subcommi t tee on Inter ior 
and Rel ated Agenc i es 
Commi t tee on App ropriat ions 
U. S. Hou se of Rep resentat ives 
Wash ington , D .  c. 205 15 

Honorable Don Fuqua 
Cha irman , Commi tt ee on 
Sc i ence and Technology 
U. S .  House of Represen t a t ive s 
Washing ton , D. C .  205 15 

Honorab le Don Fuqua 
Cha i rman , Subcommi t tee on Energy 
Deve lopment and App l i ca t ions 
Comm i ttee on Sc ience and Technology 
U. S .  Hou se of Represent a t ive s 
Washington , D. C .  205 15 

Ohio River Bas i n  Commiss ion 
Su ite 208-20 , 36 East Fourth S treet 
Cinc innat i ,  Ohio 45202 

American As soc i a t ion for the 
Advancement of Sc ience 
1 5 1 5  Massachu s e t t s  Avenue , N . W .  
Wash ington , D.  C .  20005 

Amer ican Chemica l Soc i ety 
1155 16th Stree t , N .  W .  
Washing ton , D .  C .  20036 

American For e s t ry Assoc iation 
1 3 1 9b 18th S t re e t , N .  W .  
Wash ington , D .  C .  20036 

Ameri can Pe trol eum Ins t i t u te 
2101  L. Stree t ,  N .  W,  
Washing ton , D .  C.  20037 



American Rivers Conserva t i on Counc i l  
3 1 7  Pennsylvan i a  Avenue , S .  E .  
Wash ing ton , D .  C .  20003 

Assoc iatipn of Amer i can Geographers 
1 710 16th Street ,  N .W.  
Wash ington , D .  c. , 20009 

Assoc i at ion of S ta te and 
Terr itor i a l  Hea l th O f f i c i a l s  
Su i te 420 
1015 15th St . N W. 
Wash ing ton , D .  C. 20025 

Edison Elec t r i c  Ins t i tute 
1 1 1 1  1 9th S treet , N. W. 
Wash ington , D. C. 20036 

Elec trical Power Re search Ins t i tute 
P .  O .  Box 104 12 
Pa l o  Al to , Ca l i fornia 94303 

Nat i ona l Coa l Assoc i a t i on 
1 1 30 1 7th Street , N .W.  
Washing ton , D .  C .  20036 

Pub lic C i t izen , Inc . 
1346 Connec t i cu t  Ave . ,  N .W.  

Washing ton , D . C . 20036 

Direc tor , O f f i ce of Env ironment a l  Qua l i t y  
U .  S .  Department o f  Agr i cu l ture 
Room 4 1 2-A, Adminis tra t i on Bui l d ing 
Washington , D . C . , 2 1 250 

Ch i e f  o f  Environment O f f i ce 
HQ -DAEN-ZCE , As s i s tant Ch i e f  Engineer 
Department of the Army 
Room 1E676 , Pentagon 
Wash ington , D. C. 203 10 

O f f i ce o f  Environmental Qua l ity 
Department Housing and Urban Development 
Room 7 2 74 
45 1 7 th Street ,  s .w. 
Washing ton ,  D .  C. 204 10 

Env ironmen t a l  O f f i ce 
Department of Housing and Urban Development 
Richard B. Rus s e l l  Feder a l  Bldg . 
75 Spring St . ,  s .w. 
At l anta , Georgia 30303 

Ch i e f ,  Genera l Lit i ga t i on 
Land and Natural Re sources Div i sion 
Department o f  Justice 
Washing ton , D .  C .  20530 

O f f i ce of Environmen t a l  Impac t  Assessment 
Department o f  Lab or 
Room N-3673 
Washing ton , D .  C. 202 10 

O ffice o f  Environmental Affa irs 
Department of S tate 
2201 C .  S treet NW 
Washing ton , D .  C. 20520 
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As s i s tant D irec tor 
Env ironmental Programs 
O f f i ce o f  Admin i s tra t ive Programs 
Department of the Treasury 
Washington , D. C .  20220 

Dr . Martha Krebs , Staff  Dire c tor 
Subcommit tee on Energy Development and App l i c a t ions 
Commi t t ee on Sc ience and Techno logy 
U. S .  House o f  Rep resentatives 
Washington , D . C .  205 15 

O ffice/Environmental Rev i ew 
U. S .  Env ironment a l  Protec t i on Agency 
Room M-2 119 
40 1 M. Stree t ,  S.  W. 
Washing ton , D .  C. 20460 

Sc ient i s t s / Ins t itute for Pub l i c  
Informat i on 
3 5 5  Lexington Avenue 
New York , New Y ork 1 0 0 1 7  

S i erra Club 
530 Bush Street 
San Franc i s co , Cali forni a  94 108 

Sport Fish ing Ins t itute 
Su ite 80 1 
608 13th Stre e t , N.W.  
Wash ing ton , D .  C .  20005 

Water Po llution Control Federa t i on 
2626 Pennsylvania Avenue , N .W. 
Washington , D . C .  2003 7  

W il derne ss Soc i ety 
1901  Pennsylvan ia Avenue , N .W. 
Washing ton ,  D . C .  20006 

Wild fowl Found a t i on ,  Inc . 
709 Wire Bu ilding 
1 000 Vermont Avenue , N.W.  
Wa shing ton ,  D .  C .  20005 

Wi l d l i fe Soc iety 
Su ite 6 1 1  
7 1 0 1  Wis consin Avenue , N .  W. 
Washing ton , D. C. 20014 

Wor ld Wi l d l i f e  Fund 
1 60 1  Connec t i c u t  Avenue , N .W. 
Suite 800 
Wash ing ton , D. C .  2002 9  

Amer i c an Indu s tr i a l  Hygiene Associat ion 
475 Wo l f  Ledges Parkway 
Ak ron , Oh i o  443 1 1  

Th e  Conserva t i on Foundat i on 
1 7 1 7  Ma ss achu s e t t s  Avenue , N .W. 
Wash ing ton , D . C .  20036 

Counc il on Economic Pr ior i t i es 
84 F i f th Avenue 
New York , New York 1 0 0 1 1  



Dr . Julius B. Richmond 
U. s .  Department o f  Human Resources 
and Hea l th Serv ice 
200 Independence Avenue , S .W.  
Wash ington , D .  C .  20201 

Audubon Natura l i s t  Soc iety of Central 
At l ant i c  State s , Inc . 
8940 Jones M i l l  Road 
Wash ington , D. C. 200 1 5  

Center f or Law and Soc i a l  Po l icy 
The Internat iona l  Pro j e c t  
1 7 5 1  N S treet , N .W. 
Was h ing ton , D .  c.  20036 

Center for Natural Areas 
1525 New Hampshire Avenue , N .W. 
Wash ing t on ,  D . C .  20036 

Center for Urban Env ironment a l  Stud ies 
Su i te 906 
1012 14th Stree t ,  N .W. 
Washing t on ,  D . C .  20005 

Chamber of Commerce of the United 
S t a tes o f  Amer i ca 
1615  H Street ,  N .W. 
Wash ing t o n ,  D . C .  20062 

Cl ean Water Act ion Proj ec t  
1 34 1  G S treet , N .  W.  
Washington , D . C .  2000 5  

Consumer Ac t ion Now , Inc . ( CAN) 
355 Lexington Avenue 
New York , N .Y .  1 00 1 7  

De fenders o f  Wi l d l i fe 
1 244 19th S treet , N .W.  
Washing ton , D .  C .  2003 6  

Env ironmenta l Ac t ion Foundation , Inc . 
724 DuPont Circle Bu i l d ing 
Washing ton , D . C .  20036 

Ms . E l izabeth Davenport 
Env ironmenta l Ac t ion , Inc . 
Room 73 1 
1346 Connec t i cu t  Avenue , N .W. 
Washing ton , D. C. 20036 

Env ironmen t a l  De fense Fund , Inc . 
1 525 18th S treet , N .W.  
Wash ing ton , D .  c.  20030 

Env ironment a l  Fund , Inc . 
1302 18th Street 
Washing ton , D . C .  20036 

Env ironmen t a l  Law Ins t it ute 
Su i te 620 
1346 Connec t i cu t  Avenue , N. W. 
Washing t on ,  D. C. 20036 

Env ironmen t a l  Po l icy Center 
3 1 7  Pennsylvania Avenue , S .E .  
Washing ton , D .  C .  20003 

Friends of the Ear th 
124 Spear Stree t 
San Franc isco , Cal i fornia 94 105 
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Internat iona l Assoc i at i on o f  Fish and 
Wi l d l i fe Service s 
1412 16th S treet , N .W.  
Wash ing ton , D . C .  20036 

Internat i ona l Ins t itute for Environment 
and Dev e l opment 
10 Percy S treet 
London WIP DDR ( 0 1 , 560 -76 5 6 )  

Internat iona l Ins t i tute for Environment 
and Deve lopment 
Su ite 50 1 
1302 Eighteenth S tree t , N .W. 
Washing ton , D. C .  20036 

Izaak Wa l ton League of Amer ica , Inc . 
Su i te 806 
1800 North Kent S tree t 
Ar ling ton , Virginia 22 209 

League of Conserva t ion Voters 
317 Pennsy lvania Avenue , S . E .  
Washington , D . C .  20003 

Nationa l Assoc i a t ion of Count ies 
Research Found a t i on 
1735 New York Avenue , N .W .  
Washington , D . C .  20006 

Nat iona l Assoc i a ti on o f  S t a te 
Departments o f  Agr i cu l ture 
Su i te 7 1 0 ,  1 6 1 6  H Stree t ,  N .W .  
Washington , D . C .  20006 

Mr . Mart in Conv i s ser , D irector 
O f f i ce of Env i ronmen t a l  and Safety 
U . S .  Department of Trans p o r t a t ion 
400 - 7th Stre e t  S . W. 
Washington , D . C .  20590 

Federa l Highway Administrat ion 
J. M .  O ' Connor , Associate Admin istrator 
400 7th Street , S . W. 
Washington , D . C .  20590 

Tennessee Va l l ey Author i ty 
At tn : Thomas Ripley 
O f f i ce of Nat u r a l  Re source s 
400 Coamerce Avenue 
Knoxv i l l e , Tenne s s ee 37902 

Dr. Rus se ll W.  Peterson , Pre s ident 
Nat i onal Audubon Soc iety 
950 Th i rd Avenue 
New York , New York 10022 

National Parks and Conserv a t i on Assoc i a t i on 
170 1 18th Stree t ,  N .W.  
Washing t on ,  D .  C.  20009 

Nat iona l Wate r  Resource s Associat ion 
955 L ' En f ant Plaza , No . S .W .  2101  
Washington , D.  C .  20024 

Nat i onal Wet l and s Technica l Counc i l  
Su i te 300 
1717 Massachu se t t s  Avenue , N .W. 
Washing ton , D . C .  20036 



Nat i ona l Resourc e s  De fense Counc i l ,  Inc . 
1 725 I S treet , N . W .  
Wash ington , D . C .  20006 

Mr . H. W i l liam Menard , D i rec t or 
U .  S .  Department o f  the Inte r ior 
Geo l ogica l Survey 
Reston , Virginia 22092 

Mr . W i l liam D. Bla ir , Jr . 
Nat ure Conservancy 
Su ite 800 
1800 North Kent Street 
Ar ling ton , Virginia 22209 

Nor th American Wi l d l i fe Foundat i on 
709 Wire Bu ild ing 
Washington , D. C. 20005 

Mr . Charles Gar l ow 
Pub l i c  Intere s t  Research Group 
Su ite 415  
1346 Connec t i cu t  Avenue , N.W.  
Washing ton ,  D . C .  20036 

Renewab l e  Nat ura l Resource s Foundat ion 
5400 Grosvenor Lane 
Wash ington , D . C .  200 14 

Ms . Elizabeth W i lman 
Resources for the Future 
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